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BACTERIAL SYNERGISM IN DISEASE PROCESSES 


WITH A CONFIRMATION OF THE SYNERGISTIC BACTERIAL ETIOLOGY OF A 








CERTAIN TYPE OF PROGRESSIVE GANGRENE OF THE 
ABDOMINAL WALL* 
By Frank Lamont Meteney, M.D. 
or New York, N. Y. 





FROM THE BACTERIOLOGICAL RESEARCH LABORATORY OF THE DEPARTMENT OF SURGERY, COLUMBIA UNIVERSITY, AND 
THE PRESRYTERIAN HOSPITAL OF NEW YORK CITY 


Symsiosis has been studied extensively by zoologists and botanists but it 
has not been given the attention that it should receive from the medical 
sciences. The term signifies the living together of two different species either 
of plants or of animals, or of a plant with an animal. There is fossil evidence 
that this is a very ancient phenomenon of nature and many believe that it is 
the most potent factor in the origin of species. Wallin,’ in his book on sym- 
bionticism, uses the term proteotaxis to describe the innate tendency of one 
organism or cell to react in a definite manner to another organism or cell. 
This may be positive or negative and positive proteotaxis may result either 
in parasitism or symbiosis. Parasitism implies some combination in which the 
parasite benefits while there is either a harmful or an indifferent response on 
the part of the host. The term symbiosis is applied to those cases in which 
mutual benefit is derived by the associated organisms. Steche? considers that 
parasitism and symbiosis are similar relationships. In the former, one cell 
lives at the expense of the other and in the latter there is a balanced condition 
not injurious to either and usually beneficial to both. Parasitism is a battle, 
symbiosis an armistice or an alliance. In symbiosis each partner uses the 
other. It is usually a matter of trade—with each one giving something of no 
value to itself and receiving something of great value to itself. If at any time 
one of the partners cannot fulfill the necessities of the other, a parasitic battle 
ensues which usually results first in the death of the weaker and then in the 
death of the stronger. Under other conditions parasitic states may gradually 
change to symbiotic states. On this basis Rheins* suggests that in many cases 
in which individuals have recovered from symptoms of tuberculosis they are 
really living in symbiotic relationship with the tubercle bacillus. On the other 
hand, Rheinheimer,* while he holds to the importance of symbiosis in the 
processes of evolution, believes that parasitism and symbiosis are at opposite 
poles. ‘To quote him: 

“The symbiotic relation is characterized by reciprocal differentiations of a progressive 
order; by due compensation as between the partners; by widely availing usefulness 
in the web of life. Parasitism, on the other hand, is the denial of such reciprocity, the 
undoing of its good effects. It is the antithesis of symbiosis, as the facts bear out 


* Read before the New York Surgical Society, May 13, 1931. 
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abundantly when they are stripped of misleading details. Symbiosis is a good relation: 
parasitism is an evil one. Good and evil, of course, are relative terms. But once we 
have a standard by which reliably to judge biological activities and their results, we 
need not shrink from the attempt to discriminate between legitimate and illegitimate 
developments, and thus to introduce order into biology in the place of the present chaos 
and indeterminateness of jargon. The claim made by some that biology is not a matter 
of values is preposterous. It is a species of scientific fatalism no longer warranted to- 
day. The very term ‘survival of the fittest’ involves a value-judgment. There is no 
cause for fatalism or pessimism on a due appreciation of symbiosis, no cause to falter 
and to think that Nature sanctions crime equally with good conduct. True, in the 
course of evolution, legions of species have strayed from the symbiotic path and have 


elected instead that of least resistance—that of predacity or of parasitism. But it can 


be shown that they have declined accordingly, whilst others, which have persisted in a 
more honest course, have meanwhile gone forward.” 


On this basis, Rheinheimer offers a new theory of disease concurrently 
with that of symbiosis. He says: “Disease, degeneration and extinction origi- 
nate with failure of codperation, be it between organs or species.”” Wheeler® 
states in an article on “Social Life Among the Insects” that “Living beings 
not only struggle and compete with one another for food, mates and safety, but 
they also work together to insure to one another these same indispensable con- 
ditions for development and survival.’ Hastings® says that “Life is not only 
a struggle for existence among half-starved individuals thirsting for each 
other’s blood but plants and animals of different kinds co6perate to a much 
larger extent than was formerly supposed.” 

One of the best examples of symbiotic existence is the lichen. A lichen is 
formed by the intimate association of a fungus and an alga. They perform 
an important function in serving as the advance guard of vegetation by reach- 
ing out over the desert and into the cold of the north and by climbing moun- 
tains to the snow line. They cover bare regions of land and are often followed 
by other vegetation. Fungi grow around and in the cortical layers of the 
roots of certain plants and trees. A still more important function is performed 
by nitrifying bacteria, such as Bacillus radicicola, which occur in the soil. They 
enter the root hairs of leguminous plants and grow within the roots, forming 
nodules. These bacteria take up nitrogen from the air and supply the roots 
with nitrates, accepting in return carbohydrate for their own nourishment. 
Bacterial mixtures play an extremely important function in the disintegration 
of animal bodies. Many other instances of these relationships could be cited 
but these will serve to indicate the importance of the general laws of symbiosis 
without which life as it exists on the earth would cease. 

Since the early days of bacteriology it has been observed that different 
species of bacteria frequently exist together but very few reports have been 
made with regard to the effects that these organisms have on one another. 
Since the time of Koch‘ much greater importance has been placed upon ob- 
taining organisms in pure culture. Even during the Great War, when wound 
infections with mixtures of organisms were commonly observed, there is very 
little evidence in the literature that much thought was given to the symbiosis 
of these organisms. In the intestine of man and of animals bacteria have 
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symbiotic relationships some of which are mutually beneficial while others 
are antagonistic. It is still a moot question whether or not this state of affairs 
is beneficial to the host. 

The symbiosis of bacteria has been observed in the laboratory for a long 
time. Certain species of bacteria completely inhibit the growth of other 
species. Certain species have an adjuvant action on the growth of other 
species. Still other species combine and perform certain functions which 
neither of them can perform alone. This combined activity has been called 
synergism. — ow 
. BACTERIAL SYNERGISM 


Most of the observations that have been made with respect to bacterial synergism 
have been made by chance in the laboratory and have had no clinical importance. 
of these, however, are of considerable importance commercially. 


Some 
Pasteur® found that anaé- 
robes could grow in the presence of free oxygen providing that aérobes were present, and he 
explained this phenomenon by suggesting that the aérobes used up all of the available 
oxygen. McLeod’ has tried to explain this symbiotic relationship by demonstrating that 
the anaérobes are not able to produce peroxidase enough to destroy the peroxides which 
are formed when growth takes place in the presence of free oxygen, but if aérobes are 
present they furnish the peroxidase which destroys or neutralizes the peroxide which 
would otherwise kill the organisms. Herter’ in his book on the infections of the 
digestive tract states that were it not for this symbiotic action of anaérobes with aérobes 
the former could only exist in the large intestine which is without oxygen, for oxygen 
is present in the small gut. Ward" noted that certain fermentations in ginger beer 
were due to a combination of a yeast with the bacterium. Nencki”® showed that the 
bacillus of symptomatic anthrax and a micrococcus together produced butyl alcohol 
from a fermentable carbohydrate, when neither of them could do it alone. Castellani™: ™, * 
His first observa- 
When he separated the many 
species of organisms in the yeast he found that his pure cultures would not produce 
gas but when certain combinations were made, gas was formed. 


has been interested in the subject of bacterial synergism for some time. 
tions were made in a study of bakers’ yeast in Ceylon. 


Castellani later carried 
his observations to pathogenic bacteria and found that gas was formed in media containing 
certain of the complex carbohydrates by the synergism of two species while the pure 
cultures of the individual organisms failed to produce it. Thus Bacillus typhosus with 
Bacillus morgani produced gas with maltose and similar effects were obtained with dysen- 
tery bacilli and certain other organisms, which were of differential importance. When 
these facts had been determined, it was possible by such reactions to determine the carbo- 
hydrate present if the organisms were known, or the organisms present if the carbohy- 
drate were known. Castellani agrees with other observers in assuming that in such a sym- 
biosis, one organism initiates the process while the other completes it. In the case of fer- 
mentation, he believes that one organism forms acid from the carbohydrate and the other 
produces gas from the acid. Holman and Meekison™ made the same observations and 
came to the same conclusions. They demonstrated that in order to perform this function 
the two microbes must be actually growing together in intimate association, and that 
it was not the effect of one bacterium on the other. Sears and Putman” went into this 
matter of gas production a little more fully and found that bacteria could be divided into 
three groups: the nonfermenters, the acid formers and the gas formers. The nonfer- 
menters never take part in this particular kind of synergism. It is always the result of 
a combination of an acid former with a gas former. The degradation of the sugar in 
question is begun by the acid former and in the course of this decomposition substances 
are formed which are utilizable by the gas formers and gas production results. They 
repeatedly failed in the attempts to produce gas by inoculating gas-forming organisms 
into a medium in which an acid former had been grown but which had subsequently been 
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sterilized either by filtration or heat, so that they believed that the second organism 
did not act on the end-product of the first but upon some intermediate product. Sherman 
and Shaw” demonstrated the synergism of two organisms in the production of propionic 
acid. Bacillus acidi propionici which is the essential organism for the production of 
“eyes” and the characteristic flavor of Swiss cheese, will produce a very much larger 
amount of propionic acid in association with several other organisms than it will alone 
in a medium containing lactose. The associated organisms may be either lactose fer- 
menters or nonlactose fermenters. Ishikawa made some very interesting observations on 
the synergistic action of certain bacteria. He combined not two but three different species. 
He confirmed the findings of others that an acid former and a gas former would together 
produce gas from a complex carbohydrate but if nitrogenous substances were added to the 
carbohydrate medium the two organisms which ordinarily, in symbiosis, would break down 
the carbohydrate to form gas would not do so unless there were present also a proteolytic 
organism to initiate the breaking down of the proteins present. The products of protein 
digestion favor the activity of the amylytic enzymes. Thus, we have a synergistic action 
which requires the presence of three different kinds of organisms but in this instance 
the activity of the proteolytic organism takes place before and not necessarily with the 
activity of the other organisms. Theobald and Dorothea Smith” have shown that just 
as there is synergism with certain organisms in the production of gas there is a cor- 
responding antagonism with other organisms. They observed that bacteria of the para- 
typhoid group may be divided into two classes according to the behavior of four-day 
cultures in lactose boullion after a second inoculation with certain types of Bacillus coli. 
Bacillus coli produces gas after true hog-cholera bacilli have grown in the medium but 
produces no gas after other paratyphoid bacilli. Likewise Speakman and_ Phillips” 
found that characteristic production of large amounts of lactic acid by the association 
of Bacillus granulobacter-pectinovorum was prevented by some factor produced in Bacillus 
volutans cultures. Bacillus granulobacter-pectinovorum usually carries the fermentation 
down to acetone and butyl alcohol but it stops with lactic acid if Bacillus volutans is 
present. Burri and Stutzer™ found that two organisms when combined would produce 
nitrogen gas from nitrates when neither would do it alone. They showed that one reduced 
the nitrate to a nitrite and the other produced free nitrogen from the nitrite. 


BACTERIAL SYNERGISM IN PROCESSES OF DISEASE 


There are very few proven instances of disease processes due to the 
synergism of two species of bacteria. Castellani'’ believes that a good many 
symptoms in certain diseases which are ascribed to the causative organism are 
really due to the association of symbiotic organisms. Among these he in- 
cludes excessive tympanites with typhoid fever. He lists three definite disease 
entities which are due to the synergistic action of two organisms. Trichomy- 
cosis nigra, a disease of the hair of the axillary and pubic regions, is caused 
by a fungus Nocardia tenuis and a coccus Micrococcus nigrescens neither of 
which can alone produce the disease. Trichomycosis rubra is caused by the 
same fungus plus a different coccus. Stomatitis cryptococcus-bacillaris is a 
disease of the mouth caused by two organisms, one a fungus and the other 
a bacillus. Vincent's angina has been considered a disease of symbiotic organ- 
isms, a fusobacterium and a spirillum. Some authors have believed them to be 
morphologic variations of the same organism. Knorr,** who has made some 
interesting laboratory studies with regard to this disease, believes them to be 
different organisms living in symbiosis, but he has shown that in conjunction 
with some of the mouth streptococci they perform certain functions which 


they cannot perform when separated from the streptococci. When cultures are 


964 




















BACTERIAL SYNERGISM IN DISEASE PROCESSES 


made from the mouth under a seal the streptococci predominate at first, then 
the fusobacteria, then the spirilla and finally the spirochetes. He believes 
that this shows that one prepares the ground for the growth of the others and 
that infection in the mouth with the fusobacterium and spirillum only occurs 
following a preliminary infection with streptococcus. Roux and Vaillard*4 
noted that avirulent tetanus organisms became virulent when mixed with cer- 
tain other nonpathogenic organisms such as Bacillus proteus vulgarus. Novy”® 
also noted the enhancement of virulence of his bacterium of malignant cedema 
when it was mixed with non-pathogenic aérobes. Liermann?® interested him- 
self in the study of bacterial mixtures in certain putrefactive processes. In 
one such lesion he found nine different species. When he inoculated pure 
cultures into animals he obtained no result. Likewise, when he injected mix- 
tures of the organisms he produced no lesion. He then inoculated media con- 
taining sterile meat with a mixture of the organisms and injected this culture 





Fic. 1.—Hemolytic synergism between a Fic. 2.--Hemolytic synergism between a 
louble-zoned Staphylococcus aureus (A) and a hemolytic Bacillus welchii (double zone) and a 
diphtheroid bacillus (B) isolated from a case hemolytic Bacillus subtilis. The outer zone of 
of chronic empyema. The diphtheroid bacillus influence of the Bacillus subtilis colony (B) is not 
colony (B), which is non-hemolytic, exerts an visible until it comes in contact with the outer 
influence on the partial hemolysis of the outer zone of the Bacillus welchii colony (A) where it 
zone of the staphylococcus colony (A) which completes the hemolysis. Photograph of plate 
completes the hemolysis. Print ‘made directly (therefore the reverse of Fig. 1). 


from blood-agar plate. 


into animals with resulting death. Here the synergistic action was exerted 
upon the dead meat and toxic substances were formed which were lethal. 
Death was not a result of the synergistic action of the organisms on the living 
animal. Liermann thought that the quantitative relationship of the symbionts 
was important for the production of the effect but other workers have not 
agreed that such is the case with respect to other synergistic functions. Bien- 
stock** observed that when protein is digested the foulest odor is given off 
when it reaches a homogeneous mass. This is best accomplished by the com- 
bined activity of aérobes and anaérobes. Strict anaérobes are necessary for the 
ultimate changes but aérobes greatly aid in the early stages of the process. 
Kammerer*® studied intestinal organisms from the viewpoint of urobilin for- 
mation, from bilirubin. He found that pure cultures of the different strains 
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could not produce it alone. Certain mixtures were necessary and it was a true 
synergistic effect. Kammerer also studied the production of hematoporphyrin 
from hemoglobin. He found porphyrin in the fluid from lung abscesses and 
when he cultured the organisms present he found that they were able to pro- 
duce hematoporphyrin from hemoglobin only when they were in symbiosis. 

Last year I reported to the Society of Experimental Biology and Medicine 
some striking examples of synergistic action in the production of hemolysis 
on blood-agar plates.*” The phenomenon was noted with three different groups 
of organisms: a pair of aérobes, a pair of anaérobes and an aérobe with an 
anaerobe. In the exudate from a case of chronic empyema of tubercular 
origin, | found among other organisms present, a double-zoned Staphylococcus 
aureus and a diphtheroid bacillus. On blood-agar plates the colony of the 
double-zoned staphylococcus has a narrow zone of clear hemolysis immediately 
around it and a wide zone of partial haemolysis about 8 to 10 times the diame- 
ter of the colony. It so happened that when the colonies were fished from 
the original blood-agar culture to a fresh plate the diphtheroid bacillus and 
the double-zoned staphylococcus were streaked side by side. After incubation 
this plate showed that on the side toward the diphtheroid bacillus the outer 
zone of the staphylococcus colonies was completely hzemolysed over an area 
very evidently under the influence of some diffusable substance or physical 
force emanating from the colonies of the diphtheroid bacillus. Immediately 
around the diphtheroid colonies no change in the red cells was visible. 

In order that this effect might be brought out more clearly a design was 
made on another plate by alternately dotting with the two cultures. Photo- 
graphs of those plates show the effect produced by these two organisms when 
in juxtaposition. (See Fig. 1.) It was found that control nonhzemolytic 
colonies of several other species did not have this effect but this diphtheroid 
bacillus had the same effect on the outer zone of both hemolytic and non- 
hemolytic Bacillus welchii. 1f the staphylococcus was planted alone and incu- 
bated for twenty-four hours and the bacillus was subsequently planted on the 
same plate, the same hemolysis of the outer zone took place. Some months 
later in culturing a specimen of improperly prepared surgical catgut, two 
anaérobic organisms were found which had exactly the same relationship to one 
another. They were a double-zoned hemolytic strain of Bacillus welchii and 
a non-hemolytic train of Bacillus sordellii. The plate after anaerobic incuba- 
tion gave the same appearance as the two aérobic organisms gave before. 

Later, a third example of the same phenomenon was observed when, from 
another specimen of catgut, a hemolytic strain of Bacillus welch and a 
hemolytic strain of Bacillus subtilis were found. The Bacillus subtilis colony 
had a narrow zone of clear hemolysis about it and an outer zone of influence 
not visible until it came in contact with the outer zone of the hemolytic Bacillus 
welchii colony which it completely hamolysed. (See Fig. 2.) 

In our recent study of the organisms in raw catgut we found two in- 
stances in which a combination of the organisms found in a single specimen 
of catgut produced a lethal effect when injected into an animal while the 
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organisms in pure culture failed to do so. In two other instances abscess and 
skin necrosis were similarly obtained by bacterial mixtures. In two specimens 
of improperly sterilized catgut we found a mixture of organisms which had a 
very prompt lethal effect on laboratory animals when injected together but 


’ These combinations will 


in pure culture they were entirely nonpathogenic. 
be studied further. 

Weinberg*! has stressed the role of bacterial synergism in the etiology of 
acute appendicitis and has shown that certain combinations of the intestinal 
organisms are lethal in smaller doses than the pure cultures themselves. Our 
own experience in our recent studies of peritonitis tends to confirm these 
findings. 

PROGRESSIVE GANGRENE OF ABDOMINAL WALL 

In 1926, Dr. George IX. Brewer and the writer** reported a case of progres- 
sive gangrene of the abdominal wall following the drainage of an appendiceal 
abscess. The gangrene developed on the tenth post-operative day in the upper 
half of the wound in the neighborhood of two retention sutures of silkworm 
gut. The lesion was characterized by an advancing zone of redness and swell- 
ing merging centrally into a purplish zone and then frank gangrene of the 
skin and subcutaneous tissue. The lesion was extremely painful. The gan- 
grene progressed slowly but steadily in spite of conservative methods of treat- 
ment which included opening the wound widely, the application of various 
antiseptics and the local removal of the gangrenous margin. It was only con- 
trolled after a very wide excision of the whole lesion, the incision being made 
in normal skin 3 to 4 centimetres beyond the outer margin of the red zone. 
A bacteriologic study of the lesion revealed the presence of a microaérophilic 
nonhemolytic streptococcus in pure culture in the periphery. This was ob- 
tained at first only by anaérobic cultures. In the gangrenous margin this or- 
ganism was associated with a hemolytic Staphylococcus aureus and a diph- 
theroid bacillus. A series of experiments in animals seemed to indicate that 
the association of the microaérophilic streptococcus and the Staphylococcus 
aureus was responsible for the lesion and that it was an example of bacterial 
symbiosis or synergism. 

When Doctor Brewer reported this case at a meeting of the American 
Surgical Association in Detroit in 1926,** he described a previous similar case 
of his own and referred to similar cases reported by Cullen** and by Christo- 
pher.*” In the discussion of the case, Porter, Moschowitz, and also Clinton 
described cases from their own experience which had not been reported. Since 
that time Alexander,*® Shipley,** Freeman,** Mayeda,*® and Probstein and 
Seelig*® have described it. In the discussion of Freeman’s report, Horsley, 
Alexander and Ballin referred to cases which they had seen. It may be that 
the cases reported by brunsting et al.*® belong in this group. Altogether, 
eighteen or more cases of this disease have been reported. In none of the 
other cases were anaérobic cultures made from the margin of the lesion 
and the organisms which were reported to have been found in the slough were 
heterogeneous. 
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When reference has been made to our report by later authors with the 
exception of Brunstingt® some doubt has been expressed with regard to the 
synergistic bacterial etiology of the disease suggested by our bacteriologic 
study. Clinically, however, the distinctive cases all behaved in the same way 
and were characterized by extreme pain and tenderness and a slowly spreading 
gangrene not yielding to repeated conservative operations but finally yielding 
to radical and extensive removal of the lesion [except two of the cases, which 
went on to a fatal termination]. The disease may be said, therefore, to be a 
definite clinical entity. 

RECENT CASE 

In January of this year a man of thirty-five came to the Presbyterian Hospital com- 
plaining of a diffuse abdominal pain of two weeks’ duration. On examination his abdomen 
showed slight tenderness over both lower quadrants with a mass that could be felt low 
down close to the mid-line slightly more on the right than on the left. This was more 
readily felt by rectal examination. Dr. Richmond Moore, who was on call for emergen- 
Cies, saw the patient and advised immediate surgical intervention. At operation an 
abscess was found in the pelvis containing 30 to 40 milliliters of thick, green pus. The 
coils of the intestines were so matted together that it did not seem wise to explore ex- 
tensively. The appendix region could not be found and the origin of the abscess could 
not be determined. The abscess was drained by means of two cigarette drains and a 
large rubber tube. The peritoneum and the posterior sheath were closed with continuous 
sutures of chromic catgut. The anterior sheath was sutured with chromic mattress 
sutures and two silkworm-gut retention sutures were placed in the upper part of the 
wound. On the day after operation the drains were soaked with exudate from the 
abscess. Cultures from the exudate yielded Bacillis coli, Bacillis welchii and 
hemolytic microaérophilic streptococcus. On the third day 


a non- 
post-operative a note was 
made on the chart to the effect that the wound was infected. The cigarette drains and 
the tube were gradually shortened and removed. On the eleventh day post-operative, it 
was observed that there was infection around the retention sutures and on the thirteenth 
day it was noted that “the wound had a carbuncular appearance” in the upper half. The 
retention sutures were removed but the swelling and necrosis continued to spread both 
right and left from the upper half of the wound. Up to that time the patient had been 
a jovial, uncomplaining individual, but he then began to complain of intense pain which 
increased in severity and remained constantly present, aggravated by any movement or 
any manipulation. His temperature did not rise. His blood count was low but the 
local gangrenous process continued to spread in both directions in spite of what was 
thought to be adequate drainage of the margins by the removal of large pieces of 
necrotic tissue. From day to day pieces of slough were cut away but it continued to 
spread. On the twenty-seventh day, upon my return from a vacation, I was asked io 
see the patient. The appearance of the lesion at that time is well shown in Mr. Feinberg’s 
drawing. (See Fig. 3.) The lesion showed such a striking resemblance to the previous 
case of Doctor Brewer's that the treatment which was successful in that instance was 
advised, namely, wide excision of the lesion and prompt application of antiseptic fluids. 
(See Fig. 4.) This resulted in a prompt disappearance of the infection, the denuded 
area granulated over rapidly and on the eleventh day following this operation, the wound 
was covered with Thiersch grafts, which took nicely. (See Fig. 5.) Epithelization 
was complete on the twelfth day, which was twenty-four days after the excision of the 
lesion and fifty-one days after the original operation. 


BACTERIOLOGICAL STUDY 


Needless to say, | was delighted to have the opportunity of studying this 


interesting lesion again bacteriologically. Inasmuch as the disease had spread 
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Fic. 6.—Pure culture of the microaérophilic 
nonhemolytic streptococcus from the periphery 
of the lesion, cultured anaérobically on a_ blood- 
agar plate. 


Fic. 8.—Lesion in a dog forty-eight hours 
after injection. Marked swelling and redness 
with early gangrene in the centre at the site 
of injection of 2.5 cubic centimetres of the 
culture of streptococcus mixed with 2.5 cubic 
centimetres of the culture of staphylococcus. 
No swelling on either side at the site of 
injection of 5 cubic centimetres of pure cul- 
tures of the streptococcus (X) and the staphy- 
lococcus, (QO). 





FRANK LAMONT MELENEY 





Fic. 7 Mixed culture of the streptococcus 
and Staphylococcus aureus from the gangrenous 
margin. The plate was incubated for twenty-four 
hours anaérobically to permit the growth of the 


streptococcus (pin-point colonies) and then for 
twenty-four hours aérobically to permit further 
growth of the staphylococcus (large colonies). 





Fic. 9.—The same as Fig. 8 on the fifth 
day. The gangrenous skin has separated. Un- 
dermining and swelling of the surrounding skin 


persists. 
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in two directions, it was possible to study each of these lesions separately. 
Doctor Moore made an extensive excision of each lesion going approximately 
3 to 4 centimetres outside of the zone of redness. Cultures were taken at the 
incision lines and the excised plaques of skin and subcutaneous tissue were 
transferred to the laboratory for examination. The deep surfaces were seared 
as before and bits of tissue taken for culture. In each case the periphery of the 
lesion yielded the same microaérophilic nonhemolytic streptococcus in pure 
culture while the gangrenous portion yielded this organism in conjunction with 





Fic. 10. 
mixture (centre) 


produced an abscess (O). The streptococcus alone (X) was without effect. 


Another dog on the fourth day after injection in which the 
caused an extensive gangrene and the staphylococcus alone 


a faintly hemolytic Staphylococcus aureus. (See Figs. 6 and 7.) Bacillus 
welchii and Bacillus coli, which had been present with the streptococcus in the 
first cultures of the peritoneal fluid, were no longer present in a viable or cul- 
tivable state. When the streptococcus and staphylococcus organisms were in- 
jected into animals as in the previous experiments, both in pure culture and in 
symbiosis, it was again found that the gangrenous lesion could be produced 
only when the two organisms were injected together, for twice the amount 
of each organism in pure culture failed to call forth the lesion. As with the 
organisms from Doctor Brewer’s case, the streptococcus alone produced prac- 
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tically no reaction while the staphylococcus caused only a moderate swelling. 
The lesion in dogs and guinea pigs is shown in Figs. 8, 9, 10, 11 and 12. 

Having confirmed to the letter the findings in our previous case, it seemed 
to be worth while to go farther and try to find out something of the mechanism 
of the reaction. A microscopic study of the lesion revealed the fact that there 
was an extensive fragmentation of the dense subcuticular connective tissue 
and a heavy cellular infiltration of the subcutaneous fat. There was no evi- 
dence of a thrombosis of blood-vessels. The vessels were universally dilated 
and filled with blood with a large number of polymorphonuclear cells clinging 
to the walls. From a morphologic viewpoint it seemed evident that the gan- 
grene was due to a direct action of some lytic substance on the tissue rather 
than to a cutting off of the blood supply. Gram stains of the tissue revealed 
masses of Gram-positive cocci toward the centre of the lesion and scattered 
organisms in diplo form or in short chains out toward the periphery. No 
amcebz were seen such as have been reported in certain somewhat similar 
ulcerative lesions.*' These cases were not studied for the presence of anaéro- 
bic organisms. It may be that they were of synergistic bacterial etiology and 
were secondarily contaminated or infected with ameebe. Dr. F. W. O'Connor 
of our department of tropical diseases has confirmed the absence of amcebze in 
our two cases. 

In our study we have attempted to answer the following questions: What 
was the source of these organisms? Have they any cultural peculiarities or 
biologic properties which will serve to demonstrate their synergism in vitro? 
Does one organism prepare the ground for the other, or must they work to- 
gether? Is the gangrene a phenomenon of sensitization? Can the lesion be 
produced by bacterial filtrates or by the filtrate of one organism acting as an 
adjuvant to the other organism? Is the combination a specific one or will 
other combinations produce the same effect? Can a similar effect be produced 
in certain organs or in the peritoneum as well as in the skin? We have not 
answered all of these questions but present the results of our study as far 
as it has gone. 

Inasmuch as the streptococcus was found in pure culture in the advancing 
zone of the lesion in both cases, it seems reasonable to suppose that it is of 
fundamental importance in the production of this particular lesion, or | might 
say these particular cases. 


The microaérophilic streptococcus is one of a group which occurs frequently in 
the human intestine and in peritoneal exudates. It is usually missed unless careful 
anaérobic cultures are made. In a recent bacteriologic study of a series of cases of peri- 
tonitis following perforation of the appendix or gut, we found that intestinal streptococci 
form a large percentage of the bacterial flora of the peritoneal exudates.” There are 
many species and varieties of streptococci in the intestine including the heat-resistant 
enterococci, the green and also the nonpigment-producing streptococci, true anaérobic 
streptococci, and a group of microaérophilic streptococci which prefer an anaérobic 
environment and for the first cultivation must be obtained by anaérobic methods but after 


several transplantations on artificial media they will grow on the aérobic plates as well. 


From our peritoneal exudates we cultivated these organisms many times and Weinberg 
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and his co-workers™ found them in the contents of acutely inflamed appendices. Several 
classifications of intestinal streptococci have heen made recently: for example, those 
by Alston", and by Welch", and also by Dible®, which have not taken into account either 
these organisms or the strictly anaérobic streptococci. Tissier“ isolated an anaérobic 
streptococcus from a stool of a man with a putrid enteritis. The anaérobic streptococci of 
gunshot wounds so frequently reported during the War were presumably of intestinal 
origin. Prevot" has given one of the best summaries of the anaérobic streptococci 
analyzing the reports of previous workers and adding his own experiences. He studied 
twenty-seven strains which he obtained from patients. There were twelve cases of lung 
abscess, five of bronchiectasis, eight puerperal infections and two cases of appendicitis. He 
divided them into three groups. The first formed gas and produced a putrid odor. Of these 
he had seven strains. The second group were non-gas-forming and nonfetid, of which he 
had six strains. The third group he called ‘“anaérobies de predilection” of which he had 
fourteen strains. The first two groups are strict anaérobes and the last are anaérobic on 
initial cultivation but after a number of artificial transplantations acquire the ability to 
grow aerobically. Because of this adaptability this group has been given the name of 
Streptococcus evolutus. It occurred in all of the above-mentioned pathologic conditions. 
The organisms which we have found in both of these cases evidently fall into this group. 
They correspund to Prevot’s description. This organism was observed by Graf and Witt- 
neben in 1907." Prevot described its cultural characteristics. He also stated that “most 
of the strains show no pathogenicity but a few will produce slight swelling when injected 
under the skin of guinea pigs and rabbits and occasionally produce pus so that we must 
consider it as a pyogenic organism. Agglutinating antiserum may be produced and such 
a serum will agglutinate other strains of this group but not strictly anaérobic strepto- 


cocci.” Prevot did not mention the possible significance of this organism in symbiosis. 


In Doctor Moore’s case and in Doctor Brewer's case the streptococcus 
probably came from the intestine, entered the peritoneum with a perforation of 
the appendix and contaminated the wound of the abdominal wall at the time 
of operation. In neither case was the Staphylococcus aureus there in the first 
cultures. It is seldom found in peritoneal exudates. It was probably intro- 
duced either at the time of operation or afterward, possibly dropping from the 
air onto the sterile field in the operating room. It is frequently found in wound 
infections following clean operations. The rarity of the gangrenous lesion 
among so many drained cases of peritonitis is probably due to the necessity 
for the coincidence of these two organisms. The tension of the silkworm-gut 
retention sutures may have played a part in the establishment of the infection. 

We tested the fermentation reactions of these organisms in pure culture 
and in symbiosis but were not able to determine any function of the pair not 
performed by one of them. The streptococcus fermented dextrose, lactose, 
saccharose and salicin but not mannite. The staphylococcus fermented the 
first three and mannite but not salicin. Both are acid formers and neither 
is a gas former. The effect on gelatin, milk and Loeffer’s coagulated blood 
serum likewise showed no synergistic action. Both liquefied gelatin and 
coagulated milk with a retraction of the clot. Loeffer’s serum was not lique- 
fied. Digestion of protein, fat and carbohydrate similarly failed to point the 
way to any synergistic enzyme action as far as our limited tests were con- 
cerned. We found that the lesion could be produced only when the organ- 
isms were injected together—either having grown together overnight or having 
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been mixed together just before injection. If they were injected separately 
even in close juxtaposition the association was not close enough and sufficient 
mingling did not take place to produce the lesion. If one organism was injected 
alone and the other organism was injected at the same site on the next day 
we could never produce the lesion. Whether this was due to the fact that a 
large proportion of the original injection had been removed or a protective 
mechanism had been called forth by the first injection to withstand the on- 
slaught of the combination we have not yet determined. It cannot be said, 
therefore, that one organism prepares the ground for the other to produce 
the gangrenous effect. 

Filtrates from these organisms did not produce this lesion even when a 
few organisms are present, as in the centrifuged supernatant fluids of cultures 





Pq P<6@ FS 


Fic. 14.—X-ray pictures of the lungs of the rabbits (after removal) into which the infected 
barium and agar emboli were injected twenty-five days previously: P—Streptococcus 
small lesion in one lung. F—Staphylococcus alone—moderate lesions in both lungs. PF 
with half the dose of each organism—extensive lesions in both lungs. 


alone—very 

‘Symbiosis 
and the filtrate of one with the whole culture of the other did not produce 
gangrene although the swelling was somewhat more pronounced than with 
the pure culture alone. 

Certain other staphylococci with the streptococcus will sometimes produce 
the lesion so that the staphylococcus is not specific. (See Fig. 12.) None of 
the control staphylococci, however, produced as extensive a lesion as the or- 
ganism cultured from the patient in question. When the lesion is produced 
by injecting a combination of the two organisms and the control injections of 
the pure cultures are in close proximity, the margin of the area receiving the 
staphylococcus injection toward the central lesion will take on the gangrenous 
appearance but the corresponding margin of the area receiving the strepto- 
coccus will not be affected. It may be that in the combined lesion the strepto- 
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cocci spread more widely than the staphylococci and reach the site of the 
staphylococcus injection in sufficient concentration to produce the lesion. Or 
it may be that it takes a smaller dose of the streptococcus to activate the 
staphylococcus than vice versa. This effect is shown in Fig. 13. 

When doses which are adequate to produce the lesion in the skin were in- 
jected into the peritoneum of guinea pigs, there was no evidence of disease. 
The peritoneum was able to take care of large numbers of bacteria in a free 
broth culture but when the culture was incorporated with barium in a cylinder 
of agar, the combination of the streptococcus and staphylococcus caused a 
progressive loss of weight, resulting in death in four days. The staphylococcus 
alone with a double dose resulted in death two days after the combination but 
without showing any illness the day before death. The streptococcus alone 
produced no ill effects whatsoever. 

The fact that this type of streptococcus is so frequently found in lung 
abscesses led us to attempt to produce this lesion in animals. A suspension of 
equal parts of barium sulphate and 2 per cent. melted agar was sterilized by 
boiling and then cooled to 40° C. This suspension was poured into three small 
bottles and the cultures of streptococcus and staphylococcus were then added 
separately and together. The mixture of staphylococcus and streptococcus con- 
tained half of the number of each organism which was used in the pure cul- 
tures. After thoroughly mixing the cultures with the barium and agar it was 
allowed to solidify. With a large syringe needle a cylinder was then cut about 
25 millimetres in length and 1.5 millimetres in diameter. ‘To ascertain its pres- 
ence in the needle, it was first expelled into a sterile dish and then sucked up 
into the needle again. With a small amount of saline in the syringe these plugs 
were then injected into the jugular veins of three rabbits. X-rays showed 
that although they broke up to some extent in passing through the heart they 
generally were caught in one or both lower lobes. X-rays of the lungs were 
then taken at intervals of two to three days. Five days after injection, the 
rabbit which received the mixture of organisms began to lose weight and the 
X-ray film showed an infiltration of the lungs around the infected emboli. 
This rabbit continued to lose weight while the others appeared normal. Later 
X-rays showed progression of the lesion in both lungs. After fifteen days, 
however, the X-ray of the rabbit receiving staphylococcus alone showed in- 
filtration around the emboli. The animals were then sacrificed and the lungs 
were removed. All three showed adhesions of the lung to the diaphragm in 
the region of the emboli. The streptococcus embolus produced only an 
infarct. The staphylococcus alone produced a pneumonitis involving the 
lower third of both lungs. The combination of organisms resulted in a much 
more extensive involvement—at least three-quarters of both lungs being con- 
solidated. This study will be carried further but these experiments suggest 
that in the lungs also these organisms have some adjuvant action upon one 
another. 


DISCUSSION 


In connection with the two cases of progressive gangrene of the abdomi- 


nal wall, these points should be emphasized: Both occurred following 
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the drainage of a peritoneal abscess, presumably of appendiceal origin. 
In both, the streptococcus was present in the first cultures. In both cases the 
peritoneal infection took care of itself. In both the gangrene developed in 
the region of silkworm-gut retention sutures. Both complained bitterly of 
the pain associated with the lesion. In both, conservative treatment failed to 
check the progress of the disease. both recovered promptly after the wide 
excision of the lesion. In both instances the microaérophilic streptococcus 
(anaérobic by preference) was found in pure culture far out in relatively 
normal tissues and in the red zone beyond the gangrene. In both cases the 
gangrenous tissue contained both the streptococcus and the staphylococcus. 
Practically identical results were obtained when the organisms from these two 
cases were injected into experimental animals. These facts would seem to 
indicate that these organisms were responsible for the lesion and suggest that 
in similar cases they may be found again. It is hoped that attempts will be 
made to confirm these findings in other cases. 

These facts also indicate the importance of making anaérobic cultures in 
all cases with peritoneal exudate. If seemingly ana¢robic streptococci are 
found, this lesion should be watched for. It is possible that the organisms 
would not have gained a foothold in the wound, if it had not been partially 
closed with retention sutures at the original operation. The possibility of the 
development of this type of infection must be considered another reason why 
the skin and subcutaneous tissues should be left widely open after drainage 
of an intraperitoneal abscess. If such a lesion develops, wide excision is in- 
dicated to bring about prompt relief and to prevent further destruction of the 
abdominal wall. 

The fact that these organisms have an adjuvant action upon one another 
seems to be confirmed by the animal experiments. The nature of this phe- 
nomenon has not been clearly shown and will have to await further experi- 
mentation. The results of our study so far seem to indicate that one organism 
does not initiate a process which the other completes at a later time as is the 
case with a combination of proteolytic and saccharolytic organisms. Our 
study indicates rather that it is necessary for them to be growing together in- 
timately and that the product which is the cause of the gangrene is made by 
the action of one organism on some intermediate product of metabolism pro- 
duced by the other, as is the case with certain combinations of fermentative 
bacteria. 

Hemolytic synergism as illustrated by the two organisms isolated from the 
case of chronic empyema may have been of minor significance in the illness 
from which the patient suffered but its occurrence is suggestive of the possi- 
bility of the synergistic effects of mixed infections which are not so ob- 
viously demonstrated. 

The lethal action in laboratory animals of mixed cultures found in raw and 
insufficiently sterilized catgut, which could not be duplicated by pure cultures 
of those organisms, indicates clearly that we must not be content merely with 
the destruction of the so-called pathogenic bacteria in catgut, but all species 
without regard to their intrinsic pathogenicity. In such toxins we may find the 
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explanation of the profound toxemia of some cases of intestinal obstruction 
and certain cases of peritonitis which toxemia may be absent in other cases, 
apparently similarly obstructed or with an equally extensive peritonitis. 

The production of a skin lesion with doses which are well tolerated by the 
peritoneum may be explained by the relative speed of absorption from those 
two tissues or a special predilection of the staphylococcus and streptococcus for 
the skin and subcutaneous tissues. The production of disease within the peri- 
toneum with much smaller doses when contained in an agar plug is consistent 
with the former hypothesis. 

The production of hematoporphyrin in lung abscesses and urobilin in the 
intestine by the combined action of bacteria are again indices of other possible 
reactions which cannot be so easily demonstrated but which may be much more 
significant as factors in disease. 

When two or more organisms are associated in the production of a disease 
process in man, they are in symbiosis with one another but are parasitic with 
respect to the man. The fact that they produce the disease in combination 
when they cannot do it alone suggests that their association is of mutual benefit 
to them while it is harmful to the common host. 

Clinically it has been observed repeatedly that mixed infections are usually 
worse than infections with a single species, for example—tendon-sheath in- 
fections with streptococcus and staphylococcus and tuberculosis with pyogenic 
empyema, arthritis or lymphadenitis. We recently observed in our post- 
operative wound infections following clean operations that the majority of 
serious infections yielded more than one species of organism while the ma- 
jority of trivial cases yielded a single organism. Human bites frequently pro- 
duce alarming and serious infections when the only organisms which can be 
obtained on culture are nonpathogenic in pure culture. The complications of 
measles and whooping cough with their “secondary invasion” of other organ- 
isms (particularly streptococci) might well be studied from a symbiotic view- 
point. These clinical observations have been common but very little study 
has been made to determine whether they represent a summation of effects or 
synergistic phenomena. 

SUM MARY 

We have tried to emphasize the importance of symbiosis in various 
processes of life. 

We have given some illustrations of the synergistic action of bacteria in 
certain in vitro experiments in the laboratory which may have no clinical sig- 
nificance but which indicate the possibility of other synergistic effects which 
may not be so easily demonstrated but which are significant in disease processes. 

We have reviewed the synergistic diseases and the disease processes which 
have been observed by other authors and have added certain observations of 
our own, namely: 

(1) The hemolytic synergism of two organisms found in the exudate in a 
case of chronic empyema. 
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(2) The lethal effect in experimental animals of a mixed culture of or- 
ganisms found in unsterile catgut which could not be produced by the same 
organisms in pure culture. 

(3) The adjuvant action of organisms found in cases of peritonitis demon- 
strated by the production of death with small fractions of minimal lethal doses 
of these organisms when injected together. 

(4) The almost exact duplication of bacteriologic findings in two cases 
of progressive gangrene of the abdominal wall following the drainage of a 
peritoneal abscess. These cases both yielded a microaérophilic streptococcus 
and a Staphylococcus aureus capable of producing a gangrene of the skin and 
subcutaneous tissues, when injected together into experimental animals, while 
the pure cultures failed to produce the lesion. 

(5) The adjuvant action of these same organisms when injected into the 
peritoneum and lung under certain conditions. 

CONCLUSIONS 

Certain bacteria have a synergistic function in the production of certain 
types of disease or symptoms of disease. 

This synergistic action should always be kept in mind in studying disease 
processes involving tissues, organs, or systems in which mixtures of organ- 
isms are frequently or occasionally found. 
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SPINA BIFIDA 
A CLINICAL STUDY WITH A REPORT OF TWELVE PERSONAL CASES 
By WiuuraMm T. Coucuiurmn, M.D. 


or Sr. Louis, Mo. 


THE successful repair of any serious congenital defect in the new-born 
ordinarily carries with it its own reward. To feel that one has overcome a 
defect of nature on behalf of an unfortunate infant should beget a gratifying 
self-satisfaction. With regard to most of the operable congenital defects this 
is true, but in the case of spina bifida, my personal experience has not always 
been entirely satisfactory. Although the operations have all been techni- 
cally successful, there are some among those patients who, it seems to me now, 
would have been better left unoperated upon. That a single case of paralysis 
of bladder and rectum in the new-born, associated with myelocele of any 
variety, has ever been cured by operation is not likely. A somewhat extensive 
reading of the literature has only strengthened this opinion. And since it 
is highly probable that all such paralyses are due to defective cord develop- 
ment, any cure by operation is not likely in future. Therefore, the author, 
with regard to these babies, like the first surgeon pioneers tn this field, von 
Recklinghausen and Hildebrand, feels that it is better to leave them unoper- 
ated upon. 

The incidence of spina bifida is usually placed at about one in each 
thousand births. Harrar, in 1916, found fifty-nine cases in 91,600 at the 
New York Lying-in Hospital. The report of the London Clinical Society’s 
Committee for the study of spina bifida in 1885 gives twenty-two in 22,293 
births at the Paris Maternité. In an examination of pathologic embryos, Mall 
found it twelve times in 163 and Panum thirty-eight in 404. From this 
Mall deduces that for each case which goes to term at least five are aborted. 

The condition is said to have been named by Tulpius (Ranke) in 1641, 
but it was not until the early years of last century that it became of much 
scientific interest. The younger Saint-Hilaire, in 1832, described it and refers 
to the various types, even the rare anterior variety and the syringo-myelocele. 
In fact, he insists that the name spina bifida can be correctly applied only to 
those of the anterior variety. The name “fissure spinale” he gave to the 
usual varieties. He refers to it as an arrest of development similar to anen- 
cephalus, describes the usual accompanying deformities and discusses the dif- 
ferent varieties and their most common sites. Cruveilhier (1849) refers to 
it as “une hernie aqueuse” sometimes containing the cord in the sac. He 
asserted it was not due to hydrocephalus, which it often accompanied ; they 
were both due to a common cause—“hydropsie.”” Forster (1861) made certain 
observations, and Rindfleisch (1863) discusses the condition, especially the 


anterior variety. He argued that this was a consequence of the failure of 
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the arches to unite and due to muscle pull. Ranke (1878) treated the sub- 
ject at length. He deplored the fact that his colleagues had failed to give 
proper credit to the French and especially to Cruveilhier. Ecker, in 1880, 
studied a four-millimetre embryo with a wide-open sulcus. Tourneux and 
Martin (1881) published a microscopic study of ten cases (one an embryo 
of eight millimetres). They described sub-arachnoid pockets and the rela- 
tions of the spinal ganglia, and traced the cord to the roof of the sac. They 
credit Bevalet (1857) with the observation of the transverse arrangement of 
the nerves of the cauda when this region is affected. Cleland (1883) gives 
a quite detailed study of nine specimens. The interest in the subject in 
England led to the appointment of a commission for its study by the London 
Clinical Society in 1882. This commission made its report in 1885, and 
that year also there appeared a lecture by Humphrey—illustrated with speci- 
mens from the Hunterian Museum. On reading this one feels that with regard 
to its pathology, all that has been added since is the nomenclature, and this 
was given us by von Recklinghausen (1886). 


As to the particular cause of the condition, we are still ignorant. Panum (1878), 
Dareste and Féré (1893), and Morgan (1909), by variations of temperature, trauma, 
chemicals or position, produced certain deformities in chicks, among others, spina bifida. 
Mall was of the opinion some malformations were hereditary and others produced in a 
mechanical way, and Baldwin (1915) claimed to be able to produce spina bifida at will 
by the use of the violet ray. On reading the article, I think it is a bifurcation of the 
spine rather than the surgical condition known as spina bifida he has so produced. 

Ranson makes the statement that the neural groove is the most conspicuous part of 
a 2.4-millimetre embryo, and the following facts seem to have been agreed upon by 
embryologists for so long they are no longer questioned. The neural groove closes by 
the approximation of its walls—all but its very bottom is thus obliterated. This part 
becomes an epithelium-lined tube and from it is developed the central nervous system. 
The closure of the tube begins in the cervico-dorsal region and progresses caudad and 
cephalad. By the end of the third week the groove has disappeared, but two openings 

the neuropore towards the cephalic end, and the caudopore towards the caudal end— 
remain open for some time longer. The vertebral arches should unite and form a 
canal for the cord by the end of the eleventh week. Until the end of the third month, 
cord and spinal column are equal in length and rate of growth. From this time on 
the column lengthens faster than the cord. The anterior ends of the cord and spine 
being fixed at the head level, the lower end of the spine grows away from the cord, so 
that at birth the end of the cord comes to about the level of the third lumbar. 

Sut just why union of the edges of the neural groove should fail in part or entirely 
as so happens in spina bifida is no better known now than it was in the time of Saint- 
Hilaire. Cases are recorded wherein the vertebral bodies are cleft, half-developed, and 
absent entirely and these deformities have not always been accompanied by a defect 
dorsal to the central canal of the cord. To a dorsal cleft the name spina bifida will refer in 
this article, although the French name, spinal fissure, might perhaps be more appropriate. 

The defect, as one would suppose, is more common in the regions where normally 
union of the neural groove is latest, namely, toward the ends of the spine. Moore studied 
all those in the Surgeon General’s index up to 1905 and found 86 per cent. lumbar or 
lower, 9% per cent. cervical and the remainder (4% per cent.) dorsal. 

When the cleft reaches from the skin to the central canal of the cord, 
the more or less “opened-out” cord usually appears as a reddish strip from 
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one to two centimetres wide and of variable length lying in the centre of the 
back. This strip is not covered by the normal surface epithelium. It has a 
moist granular appearance and flakes of fibrin or inspissated mucoid, or even 
crust-like plaques may be seen on it. Microscopic examination reveals 
columnar or cylindric epithelium, unless this has been rubbed off or ulcerated. 
Clear fluid wells slowly up from its centre only if the cord is cleft to the 
canal. Around the margin of this red strip, the surface is covered usually 
by a thin, pearl-gray, scar-like pellicle. This usually thickens as it passes 
outward—may become quite hard and scar-like—and joins the normal skin 
abruptly. There may be no tumor at all, the surface may even be depressed, 
groove-like, but most often this whole abnormally covered area, with the 
adjacent healthy skin, protrudes more or less, depending on the tension of 
the subjacent cerebrospinal fluid in the arachnoid space. When a tumor 
exists in such a case, it is never pedunculated but always has a wide base. 

The above type of spina bifida without tumor has been called myelocele, 
and with tumor, myelocystocele. It would simplify matters to refer to them 
as plane and cystic myelocele. In all these cases it is highly probable there 
will be accompanying paralyses. Such paralyses are due to lack of develop- 
ment of the cord centres and not to the cord’s position, and they are, therefore, 
not likely to be benefited by operation. Or the failure of union of the sulcus 
may reach from the surface of the body to the cord only, involving the arach- 
noid or pia or both. In such, the cord is found in the sac where it usually 
adheres to the roof and sometimes terminates in it. (Cases I, II, and X11.) 
This type is called the myelomeningocele. The surface of such a tumor 
may or may not be entirely covered with epithelium—a granulating area or 
several—may exist along its summit, and the same thin, pearl-gray coat seen 
in the myelocele is sometimes found. It is not usual, but it does happen, that 
the normal skin may cover a tumor of this type, 7.c., a cystic tumor containing 
the cord. The cord is not always attached to the roof, but may lie free in 
the sac. 

A structure much resembling cord in gross appearance, except that it has 
no nerve roots attached to it, is sometimes seen in this form of tumor. One end 
of it is attached to the cord, the other to the roof of the sac, which it causes 
to dimple in. It has been found in the dorsal region (Case VII), and in the 
lumbosacral region (Case X). When found in the lumbosacral variety, it 
may contain a canal continuous with that of the spinal cord and open out on 
the roof so as to look like a myelocele. These processes were first noticed by 
Forster. On section they are found to contain nervous tissue toward the 
inner end, and skin elements toward the outer—or they may retain the 
nervous elements throughout. Those found along the continuity of the 
cord are probably remains of the fused but unabsorbed walls of the neural 
groove at that level. Those occurring as a continuation of the cord represent 
the lower coccygeal segments of the embryonic cord which should have 
remained only as the filum terminale. If such a process is canalized through- 


out, cerebrospinal fluid is discharged at the summit of the tumor. This and 
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the surface appearance may give rise to the diagnosis of myelocele with 
refusal of operation—a serious mistake. 

When the cord is attached to the roof in any way, traction is made on the 
cord as the column lengthens. This may produce paralyses of various kinds 
although cord and nerves are quite normally developed. 

Syringomyelocele, the form wherein the tumor is due to the protrusion of 
a portion of the cord distended by the accumulation of fluid within the spinal 
canal at that level, | have not yet seen. 

The simple protrusion of meninges—meningocele—in which the defect is 
one of development of the arches of the vertebrie, offers no difficulty. They 
are usually entirely covered with normal skin and pedunculated. Usually not 
more than two arches are involved. I do not believe it is possible to be 
certain it is merely a meningocele until the sac is opened. 

Von Recklinghausen insisted that in every spina bifida there existed a 
dural defect. This has been so in ours, but there has always been more than 
enough dura to close the defect. 

When the abnormality presents a trough-like depression covered with 
what looks like mucosa or granulation tissue, and from the centre of which 
clear fluid wells up, one cannot be certain that this is a myelocele, and the 
reddish area, the opened-out cord. (See Case XI.) This is an important 
fact and not generally known; hence, I repeat it. When, however, such a 
tumor appears above the lower lumbar region, I believe the diagnosis of 
myelocele is warranted. 

A dimpling of the surface of the tumor is strong evidence of the presence 
of the cord within the sac, but it is not a certain sign thereof. Nor is the 
observance by transillumination of cord-like structure within the sac a certain 
diagnostic sign. One must look inside to be certain. 

ut it is not the presence alone of the cord which is important, rather is 
it the extent and cause of the accompanying paralysis which concern us most. 
The paralysis may involve only one muscle group or a part of a group—it is 
often total paraplegia. It is a flaccid paralysis. The uninvolved muscles draw 
the joints into abnormal positions. Thus, club-foot, dislocated hip, etc., may 
be produced. One should test for sensory paralyses as well; they usually 
co-exist. 

As has been said, various paralyses may exist even though the cord be 
normally developed and what looks like a myelocele may be unaccompanied by 
paralysis. (Case XI.) The pressure or traction of abnormal bands or strands 
of arachnoid may be sufficient to prevent normal cord function. That this is 
so in spina bifida occulta, no one any longer denies. 

How then is one to determine the cause of an existing paralysis? In 
order to make a correct prognosis the cause of the paralysis must be known. 

It seems to me that (excepting the myeloceles above the lower lumbar 
region) there is no known certain way of determining the cause of a paralysis 
in the presence of a closed sac—the surgeon must first see the interior of 
such a sac and examine the cord, nerves and membranes. 
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A properly developed cord may not function because of traction, etc. 
Such a cord carefully released and restored to its bed may possibly function 
normally. I have found no well-authenticated case, but improvement has 


‘ 


been noted. But an “opened-out” cord in the roof of the sac is another 
matter. Such a cord is not normally developed and the operation for its 
replacement in the canal (it can be successfully accomplished, see Cases TV, 
V and IX) must necessarily traumatize it and still more curtail its function. 
Therefore, to expect to benefit an existing paralysis by operation in the case 
of myelocele, plane or cystic, is a vain hope. 

A paralysis of both legs or of one may be a great handicap. None the 
less, one may live a very worthwhile, and even a happy life, whether viewed 
from his own standpoint or that of his associates. 

A paralysis of bowel and bladder, however, that causes incontinence of 
feces and urine, is a far different condition. This practically condemns the 
patient to a life of ostracism which begins when he reaches school age and 
lasts the remainder of his life. Paralysis of both sphincters—anal and 
vesical—may occur with only very slight paralysis elsewhere. (Case I.) It is 
conceivable that they alone may be paralyzed. 

The absence of the anal reflex is a constant clinical sign of paralysis of 
the anal sphincter, but the reflex may be absent because of sensory paralysis 
alone. However, a paralyzed sphincter gapes and has a loose feel to the 
examining finger. 

No one, so far as I can learn, has yet reported a single case wherein a 
congenital paralysis of bowel or bladder was cured by operation for spina 
bifida. The history of Case II would seem to contradict this, but it will 
be seen that although the statement is made that “the bowel moves con- 
stantly,” it is also stated that “anal reflex is present.”” This child still has a 
weak sphincter, but has not incontinence—and I think he never had. 

Coffey has done a great deal toward the perfection of a technic for the 
successful transplantation of the ureters into the bowel. Such an operation 
in the presence of a paralyzed sphincter ani would likely not improve the 
patient’s condition. 

For a paralyzed anal sphincter alone, a sigmoidostomy properly performed 
ameliorates the condition of the patient. Unfortunately, in spina bifida the 
paralysis of sphincter ani is not likely to occur without accompanying vesical 
paralysis. In such a case, a sigmoidostomy following or followed by cecal 
or sigmoid implantation of ureters would probably not improve matters. 

For a paralyzed vesical sphincter alone, however, Coffey’s operation seems 
to be the best so far developed. 

In spina bifida, to operate or not to operate is the question one must 
decide. Will it be better under all circumstances to operate than to leave 
the case to nature? 

What will happen to those left unoperated upon? The patient with 
spina bifida of the myelocele or myelocystocele variety, if left alone, will 


most likely soon die. If there is leakage of cerebrospinal fluid, meningitis 
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will soon ensue. When the covering of the sac of a meningomyelocele is 
thin, it very likely will become ruptured as soon as the child begins to creep 
about, if not before. 

The patient having meningocele covered with normal skin may grow 
up to adult life. One was exhibited some years ago before the St. Louis 
Medical Society by Doctor Jonas. Such a thing is not common. 

In 1913, Froelich came to the conclusion that the operative mortality 
was so high (64 per cent. in his study) it was better to counsel non- 
interference, as he found it only 29 per cent. in the non-operated. Cutler 
(1924) reports sixty-five operations on selected cases at the Children’s Hos- 
pital, Boston, and found the mortality to be 47.65 per cent. Moore collected 
and studied all the cases on file in the Surgeon General’s index from 1813 to 
1905. The average mortality of the operated cases—385—was 27 per cent. 
He found the mortality 35 per cent. for those in the first months, but in 
those of five years or more the mortality was 4.7 per cent. Harrar (1916) 
reported thirty-four cases with sixteen deaths (47 per cent.). Romanis 
and Mitchiner (1929) advise that “cases which seem on the point of rupturing 
should be operated upon at once—others are best left alone.” Homans gives 
50 per cent. as the mortality. My own experience is that if the case comes 
to the proper kind of operation early enough, the question of operative 
mortality can be ignored entirely. 

The presence of hydrocephalus is said to contra-indicate operation. There 
were three which showed signs of the condition. Since operation, one of 
these has died of it (Case IX), one is alert mentally, but hydrocephalic (Case 
V) and one we could not trace (Case XII). 

It is my opinion that any case not having vesical and rectal paralysis 
should be operated upon. I also believe that the best time to operate is as 
soon as one can get the baby. Babies under three days—or even a week 
old—do not shock so much as when they are older. Furthermore, the head- 
down position is still natural to most of them, and it is to be maintained 
for some length of time. 

There are many different types of operation. I believe that there are 
certain details which make for low mortality. 

The position of the patient during operation and afterward I regard as of 
the utmost importance. Abbe, in 1893, was the first to stress this point. 
Von Bergmann, in 1899, emphasized it, saying that he always operated with 
the child’s head well down lest sudden change in the intracranial tension inter- 
fere with brain metabolism. He also kept the child on its side with the head 
low afterward—‘‘on no account must the position be changed.” W. Bab- 
cock has also urged its importance. 

I feel sure the loss of even a little spinal fluid at operation or afterward 
might easily cause death in certain cases. Not only have all those reported 
here been operated upon in this position (Fig. 1) but all have been kept in 
this position for at least six days—for at least two days after cerebrospinal 
fluid has stopped draining. 
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Prevention of contamination both during and after operation, I feel, is 


helped somewhat by the rubber dam of Eastman. He sewed it to the skin, 


| have applied it with rubber cement and it is kept on for days. Von 
Bergmann covered all with collodion dressing. 
The length or duration of the operation is important. Nothing should 


be done that is not necessary. The first step should be an incision into the 


sac. This is for the purpose of making the diagnosis exact and complete. 
Such incision should be longitudinal, near the anterior end of the tumor, and 
1.5 to 2 centimetres from the mid-line. This will not injure cord nor 


nerve roots. After opening the sac, one can quickly determine the site of 
cord or nerves if either be present. In further progress of the operation, 
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Fic. 1.—Position during operation and for some days afterwards. A—Rubber 


sheet 
fastened to the skin with rubber cement. 


he now knows at least where not to cut. If nerves pierce the sac wall they 
course through the tissue between skin and sac on their way to their respective 
foramina of escape, and may be cut if one is not aware of this. I do not 
know whether it would make any difference if they were cut. 

An elliptical incision (Harmer), its long axis transverse, is the kind 
I prefer. It is just of such a width as will conserve as much as possible of 
the normal skin to facilitate closure. It has the advantages that, when closed, 
the deep and superficial sutures are not in the same plane, and leakage of 
cerebrospinal fluid is not so likely, and also the edges are better supplied 
with blood than are those of a vertical incision. Beginning at the angles, the 
skin and fat are carefully reflected until the pedicle or base of the sac 1s 
reached (Fig. 3), taking especial care when exposing the caudal aspect of 
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this. that nerves leaving the sac are not severed. The redundant part of the 
sac is cut away, leaving just enough so that closure may be without tension. 
The cord may have its tip (Cases I and II) or a portion of its dorsal aspect, 
or the filum terminale (Case XI) adherent to the roof. If such is the case, 
and the cord be normal, a careful separation of the overlying covering—it 
may be but a thin layer of squamous epithelium—must be made. Obviously, 
it will not do to return epiderm to the canal with the cord. The embryonal 
remnants (?) found in Cases VII and X were at first sight thought to be 
cord and were attached to both cord and roof of sac. 

If the cord be “open” and forming part of the wall of the sac, it is pos- 
sible of successful restoration to its bed, although Keiller and others deny 
this. (Cases IV, V, and IX.) The “raw” surface must be sterilized and, 
if epithelium covers it, this must be removed. One must bear in mind, how- 
ever, that most likely this cannot be done without further injuring what is 
practically always a defectively developed cord. I have sterilized such a 
spot with the actual cautery (Cases 1V and \V) but it causes too much destruc- 
tion. Later I sterilized the surface with I per cent. mercurochrome twice 
daily for several days previously (Case IX), then shaved off a thin layer 
under a stream of saline, using a very sharp knife. The surface has never 
bled seriously. When cord and nerves have been returned to the canal and 
the redundant sac cut away, the sac is closed transversely with a continuous 
plain No. 00 catgut suture—“serosa to serosa.’ This suture line is less likely 
to adhere to the cord if it is transverse. 

Some have advised reconstruction of the bony canal. Osteoplastic flaps 
have been raised from the ilium and from the spine itself—Dollinger, von 
Bayer, Bobroff, Hildebrand, et al. Such procedure lengthens the operation, 
increases the trauma and produces much shock, and when completed is 
unnecessary. The cases do quite well with a simple turning of a flap of 
the lumbar fascia, and some do as well without any flap at all. (Case I.) I 
use the double flap of von Bayer cut as shown in Fig. 4, and turned backward 
and inward, one falling over the other—one suture is enough to hold them. 

The closure of the wound is then made transversely. When the defect is 
very large, an incision is made across the back parallel with the upper edge 
of the defect, of equal length with it and at least three inches from it. (Fig. 
5.) The skin and underlying fat between the defect and this incision are now 
carefully raised up from the deep fascia. This gives a flap attached at 
both ends—flap of Celsus (?)—which slides easily down and is sutured to 
the lower edge of the defect. It is sometimes necessary to make the parallel 
incision longer at each end, so that the flap can be brought down without 
tension. One can gain something by undercutting the lower edge of the 
defect, but I try to manage so as to have the superficial suture line well 
below that of the closed sac. The upper wound is now a defect, which is 
allowed to heal by granulation, dusting it with bismuth subiodide powder 
and laying a piece of rubber dam or oiled silk on it. 
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The patient is kept constantly in the head-down position for the next 
six or seven days. The wound is dressed daily and the sutures carefully 
inspected and removed at the first sign of irritation. If closed without tension 
on the suture line, healing will be firm within a week. In no case does 
cerebrospinal fluid escape through the suture line, but it is not unusual for 
it to escape under the flap up toward the defect—not much, after the first 


week. 





Fig. 4.—Two flaps of lumbar fascia, of appropriate length and width, the base of each 
toward the mid-line and close to the defect, are turned over backwards, the one to overlap the 
other. One suture is enough to hold them together. 


In none of the cases have I made any attempt to construct an osteoplastic 
flap and in none is there a recurrence of the condition. 


Case I.—St. John’s Hospital, Gen. No. 406, admitted November 8, 1920. Referred by 
Dr. K. C. Spain. An apparently healthy boy two days old. The parents are healthy 
Americans of English stock. There are four other children in the family, all normal 
and healthy. No history of any deformities in the family. No history of lues. Was- 
sermann, negative. 

There is a tumor in the mid-line of the back in the lumbar region, just above the 
sacrum. It is somewhat hemispherical in shape and about 5 by 4 by 2 centimetres. It is 
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“dimpled” at the summit, and from the edge of the dimple through a small opening, 
clear fluid is exuding drop by drop. The tumor, for one-third the distance from this 
dimple to the base, is covered with a thin, pinkish-gray, dry membrane which is con- 
tinuous with the normal skin, which covers the lower two-thirds of the tumor. 

Doctor Spain informed me that at delivery, the tumor was tense and glistening 
and that there then was no leakage, and that twelve hours later the sac was leaking 
and wrinkled instead of tense. When first seen by me, the day before operation, the 
tumor was only moderately distended, its surface was soiled with recent faces, and the 
clear fluid referred to was issuing from the opening at the edge of the dimple at the 
rate of about twenty drops per minute. The dimpled or puckered part had an ulcerated 
or raw appearance. There is an increased redness in the pinkish pellicle at the edge 
of the opening and the exudate on the raw surface looks like pus. When the baby cries 
the tumor increases in size, and the fluid flows faster. Feces and urine escape from 
time to time. The anus seems open—it is certainly not drawn in and puckered in the 
normal way. The limbs are kept in strong flexion, and the baby seems to move them 
voluntarily. 

Operation was performed when the child was approximately sixty-six hours old. 
The baby was held in face-down, head-down position, its feet and legs drawn downward 
over the end of the table, so that the axis of the body was at about forty-five or fifty 
degrees with the horizon, and the axis of the thighs at right angles (or less) with that 
of the body. Ether was given on the open mask. The field was sterilized with half- 
strength tincture of iodine, removed with 95 per cent. alcohol. The Percy cautery at a 
black heat was lightly applied to the edge of the opening in the pellicle, and to the 
raw surface in the dimple, and agan tincture of iodine was applied over the burned 
area, and round about over the tumor. 

The tumor was removed by a transverse excision, elliptical, cutting through the skin 
covering the tumor half-way between summit and base. Sac and skin attached to it 
were removed. Some nerves were cut, as they lay imbedded in the sac wall. The 
cord was attached near its end to the dimple in the summit of the sac, and on cutting 
it free, it bled rather freely from a single vessel. This was ligated, and the opening 
in the dura (?) closed transversely, serosa to serosa, with continuous plain No. 00 catgut. 

The defect was about two inches wide at its middle. <A transverse incision was 
made through skin and subcutaneous fat about three inches above the defect. The 
intervening skin and fat flap was now lifted up—as in Fig. 5—and the flap was slid 
downward and sutured to the lower edge of defect with interrupted silkworm gut and 
continuous No. 00 plain catgut (epidermal) sutures. The defect left above was dusted 
with bismuth subiodide powder and covered with a rubber strip. A dry dressing was 
applied over all. There was lost only what cerebrospinal fluid the sac contained, and 
the baby was in splendid condition. 

The orders were to feed as usual and keep baby constantly in the position main- 
tained during operation; to give paregoric for crying or restlessness. 

The recovery was uneventful. November 20 the last sutures and dressings were 
removed, and November 21 the child was removed from the hospital. 

The discharge note says the bowel does not move as often as before operation, 
and there is no bulging—there was no fascia flap used in this case. The leg movements 
were as before operation. 

The further history is that at about the age of one year the feet were noticed to be 
in talipes varus position, and orthopaedic appliances have been used more or less con- 
stantly ever since. At present, the child, now eight years old, is well grown for his age, 
and seems far above average intelligence. There is no sign of hydrocephalus; vision, 


hearing, speech and intellectual processes are excellent, nor is there any bulging at the 


site of the operation. The feet are in equino varus, the left in first and the right in 
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about second degree. However, he gets around lively enough, and without fatigue or 
pain, except when wearing the appliances; consequently, he wears these only rarely. 

There is absolutely no control of either bowel or bladder; he wears oil cloth or 
rubber “bathing trunks” which, clinging tightly to the skin of the thigh, prevent the 
escape of urine and feces. He cannot go to school, as “he needs attention too often,” 


his father says. 











Fic. 5.—The defect is closed by a flap. An incision is made through the skin and fat at least 
three inches above the defect. The intervening flap is raised up and the upper incision is lengthened 
as much as is necessary to allow the wound to be closed without tension. The defect is now above. 
It is allowed to heal by granulation, is dusted with bismuth subiodide powder and covered with a bit of 
rubber. Some cerebrospinal fluid is likely to be discharged during the first few days. Insert illustrates 
the final closure. 


When I visualize this child grown to manhood with this condition unchanged, I 
wish I had never operated on him. 

Case II.—St. John’s Hospital, Gen. No. 2764, admitted June 13, 1921. A healthy 
boy baby, five days old, American, first baby, no history of deformities in either side of 
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family. There is a tumor in the mid-line of the back, in lumbosacral region, almost 
hemispherical, about half the size of a large lemon, elevated three-fourths to one inch 
above level of surrounding surface. It is covered with normal skin for only about 
one-fourth inch above its base, the covering here changes from skin to a thin, pinkish, 
semi-transparent pellicle. At the summit is a spot from which the epithelium is miss- 
ing, and which is covered with a scab or crust. The tumor has a translucency somewhat 
like that of apple jelly, and in the depths in the upper left quadrant and in the mid-line, 
are pinkish-white opaque masses. On pressing the tumor, the pellicle dimples but fon- 
tanelle does not bulge, nor does baby seem to be distressed. However, when the 
fontanelle is pressed upon, bulging can be felt in the tumor. Anal reflex is present, 
bowel moves constantly. There is no paralysis in lowers. No hydrocephalus. 

Impression.—Meningomyelocele. With the idea of avoiding rupture of the thin- 
walled sac with ensuing meningitis, operation was undertaken at once. 

Under ether on the open mask, the surface was sterilized; the raw surface at the 
summit was touched with the cautery and slightly charred. A transverse elliptical 
excision through normal skin at base of tumor, cutting the skin and fat only. R 
flected skin and fat upward from all around, till sac was exposed. Opening sac, we 
found the cord and a mass of nerve roots rather “bunched up” and attached to the 
roof under the charred area. The sac was cut away, removing a thin layer of cord 
tissue along with it. As much as possible of the neck of the sac was left (all that was 
covered by normal skin). The roots and end of cord were pushed forward into the 
open canal. The spot on end of cord, where it had been cut free from the roof (in the 
bottom of the dimple referred to) bled freely. A small vessel was ligated, and the 
cord and nerve roots dropped back in the open canal. Two flaps of lumbar fascia, 
one on each side the opening in the canal, their bases toward the mid-line, were lifted 
up and turned over backward. The sac was so thin and the opening so wide that no 
attempt was made to close it separately, but it was included in each flap. The flaps were 
turned over backward and easily overlapped by about 1.5 centimetre. The external 
wound was closed transversely, making a transverse incision through skin and _ fat, 
three inches above, and undercutting to relieve tension and allow sliding. 

Examination of the sac removed showed that where the cord had been cut from 
it, there was a whitish, hard area (on the inner surface of sac). This was less than 
one centimetre in diameter, and appeared to be made up of two symmetrical halves. 
Microscopic examination by Dr. R. L. Thompson: “The material at summit of sac is 
nervous tissue and appears to be a part of the cord, the central canal of which is 
widely dilated. Fusion of the dura with this can be made out. No nerves appear in 
the section.” 

The child made an uneventful recovery. In 1923, the following note was made: 
“The baby’s body is very large, the head is large and the brow projects. There is 
lateral nystagmus, both eyes. Pupils are equal and react to light. The baby seems 
of normal intelligence. It has not yet learned to walk alone. There is spasticity of 
both legs, increased on attempts to stand. The right foot is smaller. No club-feet. 
There is no bulging at the site of scar. There is a well-marked ‘post-anal dimple’ 
about one and one-half inches from the anus. There seems to be incontinence of urine 
—the diaper is constantly wet. The skin about buttocks and perineum is red and it 
looks red and raw, with flat warts growing abundantly everywhere. It does not bleed 
when rubbed or washed, nor does it seem tender. This is said to have first begun 
during an attack of diarrhoea when the child was one year old.” He was sent to the 
orthopeedist. 

The child was examined by me in July, 1930. At the site of the tumor there is 
no bulging whatever. There is a distinct pulse feelable on palpation. Halfway between 
the scar and the anus is a dimple. On the under aspect of either buttocks, where patient 
sits, the skin has a peculiar scar-like appearance—no condylomata. There is a thick- 
ening of the skin of the scrotum, and it has a peculiar, hypertrophied appearance. The 
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child can lift its legs and move them. There is a certain amount of spasticity in the 
legs. They are not well developed. He has both flexion and extension of knees and 
hips. There is valgus of both feet but not marked. He has sensation in legs—can 
feel heat, cold and pin pricks. He is healthy, happy and intelligent. Walking with 
crutches. Has spastic lowers, certain tendency to “scissor-legs.” Has acquired a cer- 
tain amount of control over bladder—urinates at regular intervals. Never soils clothing 
by rectal discharges unless he has diarrheea. 


Comment.—This was a meningomyelocele. No defect of cord, and 
before operation anal reflex was present, although the bowel seemed to be 
moving constantly. Left to himself after operation, this would have been 
a wheel-chair case, but the orthopeedist—Dr. A. E. Horwitz—has done a 
great deal. 


Case III.—St. John’s Hospital, Gen. No. 7631, admitted August 2, 1922. An ap- 
parently healthy girl baby, four days old, weight seven pounds, normal delivery. Three 
other children in family all living and well. Has no other deformity, nor is there 


any family history of such. 3aby nurses well. Seems to move limbs normally and 
the bowel and bladder seem normal. 

There is a tumor in the mid-line of the back, just below the occiput against which 
it touches. It is spherical and about three inches in diameter, attached by a pedicle one 
and one-half to two inches in diameter to the middle of the back of the neck. The 
pedicle and the proximal half of the tumor are covered with normal skin. The re- 
mainder of the tumor is covered with a thin, grayish-pink membrane, in which ramify 
many large and small veins. In the left inferior quadrant this membrane bulges as a 
sort of diverticulum. The mass transmits light throughout, but is opaque. It does not 
appreciably tighten when the baby cries, but pressure on it seems to raise the tension 
at the anterior fontanelle. 

Operation—August 2, 1922. The baby was given ether on the open mask and 
anesthetized in the usual head-down position. Iodine-alcohol sterilization. Transverse, 
elliptical incision, crossing the sac through normal skin just below its junction with 
the thin pellicle mentioned. Withdrew twenty cubic centimetres fluid (cerebrospinal 
fluid) from sac to relieve tension. Incision carefully deepened and flaps lifted up from 
ends of ellipse toward mid-line until sac and pedicle were encountered. When the sac 
was held up tight, the pedicle measured about three-fourths of an inch across. The 
muscles were dissected well back from pedicle until bone was encountered. Two clamps 
were applied transversely, and the pedicle was cut between them. Very little cerebro- 
spinal fluid was lost besides what was in the sac. 

The neck of the sac was closed (serosa to serosa) by transverse, continuous 
suture—No. 1 plain catgut. A flap two inches by one and one-half inches was made 
on either side, their bases close to the pedicle. They were thought to be of trapezius 
aponeurosis. These were turned over backwards covering the pedicle, and the edge 
of one overlapping the edge of the other. They were sewn to each other with mat- 
tress-silk sutures, and, after making good hzmostasis, the skin was closed with slight 
undercutting and sliding. No drain. 

The convalescence was uneventful. There was nothing to indicate any trauma to 
cord or spinal nerves. 

On gross examination the interior of the sac showed, here and there in its wall, 
small recesses, and one of these, larger than the other (referred to above) was in the 
left inferior quadrant. There were no nerve roots visible, yet the microscopic examina- 
tion of a section from the sac near its base shows “nervous tissue present” ! 

Present condition, as reported by Doctor Clithero, is that the child has developed 
normally, is very intelligent and has no paralysis and no sign of hydrocephalus. 
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Case IV.—St. John’s Hospital, Gen. No. 11222, admitted June 7, 1923. A girl 
baby three weeks old. Three other children in family, all normal. No history of de- 
formities in family. 

There is a tumor in the mid-line of the back, about the lumbosacral region. The 
tumor is hemispherical, about two inches in diameter. The normal skin mounts on the 
sides of the tumor for about one inch, and then gives way to a thin, bluish-white, shiny 
membrane, which is continued to the summit. There is a raw, granulating area on the 
summit, a little more to the right, about 1% centimetres by I centimetre, and clear, 
watery fluid is coming out of the tumor at the upper edge of this area. The raw area 
is covered with a grayish mucous matter. The tumor bulges when the baby cries. 
Impression.—Cystic myelocele. 

The anus is gaping wide open, the mucosa is everted about the edge, and seems 
gathered in little lumps. There is no anal reflex and feces are expelled from time 
to time. The legs and feet look normal, and baby moves them apparently normally. 

The parents were informed that, left to itself, the child would most likely soon die 
of meningitis; that if the child lived it would probably lack control over the bowel 
whether operated upon or not. They decided to have the operation performed. 

Operation.—June 7, 1923. The skin was sterilized with half-strength tincture of 
iodine which was washed off with 95 per cent. alcohol. The operation was done in 
the usual position, body at an angle of forty-five degrees, head down—lowers hanging 
down, buttocks up—ether given on the open mask. The raw granular surface was 
cauterized and about fifteen cubic centimetres of slightly turbid fluid were aspirated. 
A transverse elliptical excision was made through the normal skin, saving as much 
of this as possible above and below. Dissection was made from the outer ends of the 
ellipse toward the mid-line, lifting skin and subcutaneous fat until the pedicle of the 
sac was encountered. The sac was opened to the right of the mid-line, cephalad to the 
raw area. The cord and cauda seemed to attach themselves to the roof under the raw 
area. The sac was opened in the mid-line below the raw area and the most of the 
nerves were seen to end in the summit of the sac. The pedicle of the sac was cut 
through transversely, leaving enough to close. The nerves and cord (?) were cut from 
their termination in the sac and returned to the open canal. 

The opening in the dura was closed transversely, and a flap turned up from fascia 
on either side, their bases toward each other, one on each side of the opening. The 
opening in the column was one inch vertically and three-fourths inches transversely, 
each flap about two inches long by one and one-fourth inches wide. They were turned 
over until one lay over the other, closing the canal. They were sewed together with 
plain No. o catgut. A transverse incision, three and one-half to four inches long, was 
made through the skin and subcutaneous fat about three inches above the upper margin 
of the defect. The skin and fat between this incision and the defect were undercut, 
and the Celsus flap thus made was slid downward and sutured to the lower margin 
of the defect with interrupted silkworm gut, epidermal approximation with continuous 
fine “dermal” suture. The defect left by sliding the flap was sprinkled with bismuth 
subiodide powder and a dry dressing applied. 

The baby was kept in the head-down, face-down position with lower limbs hang- 
ing down over a pillow for the next ten days. The spinal fluid Wassermann was nega- 
tive. June 10, 1923.—The baby seemed drowsy and there was a purulent discharge 
from wound. Some of the sutures were removed. June 12, 1923.—The baby was better. 
Culture taken June 10, 1923 showed Bacillus coli. The further course was uneventful 

and the baby left the hospital June 27, 1923. 

The present condition of the child as reported by the physician in charge, Dr. J. H. 
Cochran, of Gideon, Missouri, is: “The child is living and well. There is no control 
whatever over bowel or bladder. A diaper is worn constantly. The child is above the 
average intelligence. There is a moderate talipes calcaneus, but she walks pretty well. 
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One eye is crossed. There have been no ulcers on buttocks, legs or feet, and sensation 
seems normal.” 


Comment.—In this case the incontinence was positively diagnosed before 
the operation. The anus was gaping and there was no anal reflex. The 
surprising thing is that there was no paralysis of limbs produced by the 
operation. The raw area was sterilized with the cautery. 


Case V.—St. John’s Hospital, Gen. No. 11541, admitted July 4, 1923. <A girl baby, 
one day old; first baby; no history of deformity of any kind. 

There is a cyst-like tumor mass in the mid-line in the lumbar region. It is about 
one and one-half inches in transverse diameter and a little longer in the vertical. It is 
about two centimetres in height. The surface at its base is skin of purplish color which 
extends to skin over sacrum, and here there is a growth of black hair and a dimple 
in the mid-line lower down. The skin ascends around the tumor almost half way to 
its summit, and here is replaced by what looks like thin scar tissue which is continued 
to the flattened summit where it ceases around the margin of a moist, raw, weeping 
area, one and one-half by two centimetres, of yellowish-brown, granular appearance. 
The tumor contains fluid—but not under tension as the covering of the tumor wrinkles 
somewhat—no fluid escaping. There is a dimple in the mid-line half way between the 
lower margin of the tumor and the anus. /mpression.—Cystic myelocele. 

The anus is everted; there is no anal reflex; the urine dribbles. It moves the 
lower limbs, but these are not drawn up on the abdomen. 

Operation.—The child was placed in the usual position, the field sterilized with half- 
strength tincture of iodine, which was removed with alcohol after four minutes. The 
buttocks and anus were then excluded from the field with a rubber-dam sheet cemented 
to the skin above the buttocks—Eastman. A cautery was lightly applied to the granular 
surface. The sac was opened just lateral to the granular area; a small amount of 
cerebrospinal fluid escaped. The sac was clipped away from around the margin of 
the granular area. This was the dorsal aspect of the lower end of the cord. Nerves 
could be seen streaming from the sides of this and passing into the ventro-lateral and 
inferior aspects of the anterior walls of the cavity; it seemed as though the spinal 
canal had become superficial to the spine. The sac was then excised in transverse ellipse 
and while dissecting toward its base or “pedicle” from below, nerves were encountered 
emerging from it and apparently passing in the subcutaneous tissue over the back of 
the sacrum. Some, while still in the wall of the sac, were accidentally cut. Enough 
of the sac (dura?) was left to cover the cord and nerves, and two rather generous 
flaps were lifted from over the erectores spine so that no pressure should be made by 
them when united over the cord. The usual flap (of Celsus?) was made above and 
slid down to cover the site of operation. 

The child was kept in the head-down position for the next week. The sutured 
wound healed by first intention; the convalescence was uneventful. The condition of 
bladder and bowels remained unchanged, but there was no movement whatever of the 
legs. What I considered peculiar was the fact that the central canal of the spine 
seemed to have become superficial or, rather, ended by becoming superficial, in the mid- 
lumbar region. Whether the paralysis of the limbs was completed by cauterizing the 
raw area or by accidentally cutting roots (some were cut), I do not know. It was not 
likely due to the pressure of the flaps, as these were loosely applied and paralysis 
appeared immediately. 

At present, I am informed by the family doctor, the child is alive and well, alert 
mentally, but has marked hydrocephalus and is totally paralyzed in both lower limbs, 
rectum and _ bladder. 
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Comment.—lIt will be noticed that in many of the histories the statement 
is made that the sac wrinkles or does not bulge when the baby cries, as 
though there were not direct continuity with the general subarachnoid space, 
the defective area walled in, as it were. This is interesting when we remember 
that as late as 1885, a commission appointed in England agreed that the best 
results were to be expected from treatment by injection of iodine, etc. 


Case VI.—St. John’s Hospital, Gen. No. 12315, admitted September 7, 1923. Girl 
baby, seven days old. Father and mother had always been healthy. No history of 
any kind of deformity in family of either. One other child five and one-half years old, 
healthy. The mother had been “badly shaken up” in an auto accident during the sixth 
month of this pregnancy. The child does not move its legs. They hang flaccid when 
child is held up. There is a tumor, oval in shape, in the mid-line of the back. Its 
upper edge is just about the last ribs. Its long axis is vertical, about two inches long, 
and it is about one and one-half inches wide in its widest part. It is dark red or purple 
in color, is raised about one inch above the level of the back. It is covered with a 
very thin pellicle which is translucent and through which fluid can be seen. At its 
summit is a depression, also oval, with long axis vertical, nearly two centimetres long 
and half as wide. The floor of this dimple or depression seems pulled in, is yellowish- 
red and granular, and is not covered by the pellicle covering the tumor elsewhere. Nor 
is this floor translucent as the pellicle is. In the mid-line in the bottom of the depressed 
granular area, and rather nearer its upper end, is a tiny orifice from which a clear 
fluid wells slowly up. The upper edge of the depressed area comes to within one centi- 
metre of the upper edge of the tumor and between these points in the mid-line, a 
structure thought to be the cord is visible through the thin covering in the translucent 
depths of the cyst-like tumor. There is no anal reflex. The anus has a loose, open 
appearance and urine dribbles from the vulva from time to time. 

Confident that the condition was a cystic myelocele and owing to the fact that there 
was paralysis of limbs and sphincters, operation was advised against, but was agreed 
to at the urgent request of the parents who felt they were morally obliged to make 
an effort to save the child. In sterilizing the raw area by the cautery in a case which 
seemed somewhat similar in appearance to this (Case V), there is no doubt the paralysis 
of the legs was made worse. I therefore decided to use tincture of iodine—3™% per cent. 
and after three minutes to wash this off with alcohol, and then to slice away a very 
thin layer of the raw surface from above downward under a stream of saline. 

Operation.—September 7, 1923. The baby was placed in the head-down position 
and anesthetized with ether given on the open mask. The sterilization was carried out 
as planned. The sac was opened in the mid-line above the depression and the cord 
was seen to emerge, normal in appearance, from the canal above and to terminate by 
attaching itself to the roof of the sac at the bottom of the depression, and, flattening 
itself out strap-like, it formed the roof of the sac in the bottom of the depressed area. 
Opening the sac in the mid-line below the depressed area, no cord could be seen but 
many strands identified as nerves and filum streamed from the under surface of the 
depressed area. None of the nerves followed or adhered to the lateral walls of the cyst, 
but all were traced forward toward the longitudinal hollow which we took to be the 
open spinal canal. 

The cyst wall was cut away from the edge of the granular area. 


It was very 
thin but not so weak as one would expect. 


A transverse excision of the sac was now 
made just as close to the edges above and below as permitted by normal skin. Beginning 
at the ends of the ellipse, the skin with the subcutaneous tissue was dissected up each 
side toward the central longitudinal furrow until the membranes coming out of the 
canal were encountered. This membrane—dura?—was now followed into the wall of 


the cyst. On either side a good flap of it was obtained. There was very little bleeding 
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and only such cerebrospinal fluid as was contained in the cyst was lost. A flap of 
lumbar fascia two inches long and wide as the erector spinze was now raised from with- 
out inward on either side. The flaps at their bases blended with the flaps of dura. 
The dura flaps were overlapped and sewed together with interrupted mattress plain 
No. 0 catgut sutures. The fascial flaps were now turned backward till one overlapped 
the other and these also were mattressed together. A transverse incision was now 
made through skin and subcutaneous tissue about three inches from the upper edge of 
the defect, and the skin and fat between this incision and the defect were lifted up. 
Circulation in the flap was good, and the defect was closed by sliding this flap down- 
ward and suturing it to the skin at the lower edge of the defect. Subiodide of bismuth 
powder was sprinkled over the bare area and dry dressing applied. There was no shock. 
The baby was placed in bed in the same head-down position and fastened so. There 
was no leakage of cerebrospinal fluid. September 19 the child was discharged. The 
flap had healed in place. The defect was healing. There was total paralysis of limbs 
and sphincters. The baby thrived at home for a while, and then grew weak and de- 
veloped gastro-intestinal symptoms and is reported to have died of malnutrition eight 
weeks after operation. It did not develop hydrocephalus. 

Case VII.—St. Mary’s Infirmary, Reg. No. 56959, admitted January 31, 1925. Boy, 
seven weeks old. There is a hemispherical tumor three inches in diameter and about 
one and one-half inches in height, in the mid-line of the back, in the mid-dorsal region. 
The skin of the back covers its sides half-way to the summit, and here changes to a 
thin, semi-transparent, bluish-white pellicle in which dilated venules can be seen, and 
through which can be seen fluid somewhat translucent. At the summit the pellicle cover- 
ing it is drawn in like a puckered dimple. It enlarges perceptibly when the baby cries. 
The tumor is said to have appeared some days after birth, and at first was thought by 
the physician to be a lipoma. The skin covering it was at first whitish, but has since 
become bluish. The X-ray failed to show the defect in the spine, although on palpation 
a distinct bony ring-like margin could be felt at the base. Because of the puckering or 
drawing inward of the skin at the summit, I expected to find some portion of the cord 
in the sac—meningomyelocele. The child was fretful and cried a great deal, but tem- 
perature was normal. There were no palsies noted. There were four other children, 
and all normal, and both parents were quite sure there had never been any deformities 
on either side. 

Operation.—January 31, 1925. Ether. A transverse excision was done preserving 
as much normal skin as possible. The sac was opened in the mid-line half way to the 
summit before excising it. A structure about the size and shape of the baby cord 
was seen emerging from the canal, and which, proceeding to the summit of the sac, 
attached itself there at the site of the dimple mentioned. It could not be seen re- 
entering the canal, and although so high up (mid-dorsal), it was feared that there 
was a possibility of its being cord. The baby was allowed to revive from the anzsthetic, 
and it moved its legs freely even when I handled this process. Its tip was now carefully 
separated from the sac, and while doing this, the process broke, leaving a free portion 
attached to sac lining. On removing and sectioning it, we found it to be a cyst one centi- 
metre in diameter and containing “cheesy” matter. Microscopic sections later showed 
“a skin-like structure with hyperplasia of sweat glands.” The proximal fragment was 
removed, flush with the cord, and sections from this show “ganglion and glia cells.” 

The sac was cut away, leaving enough of the pedicle to close easily. No trans- 
plantation of fascia flaps was done, and the edges of the skin closed by undercutting and 
sliding. The child made an uneventful recovery. Present condition—The child seems 
perfectly normal. There is a bulging at the site of operation, partly reducible. The 
skin slips over it. There is a hard mass about I to 1.5 centimetre at its edge that seems 
to be connected with the spine. The mass seems to have a pedicle. 


Comment.—The interesting thing about this case was the peculiar cord- 
like process reaching from within the canal and attached to the roof of the 
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sac. That its inner end should resemble the structure of the central nervous 
system and its outer that of the skin is, of course, what one might have 
expected, since the deep portion of the sulcus vertebralis forms the central 
nervous system. The process found in the sac, I take it, was a complete 
cross-section of the lateral walls of the sulcus vertebralis, which remained 
unabsorbed. Perhaps, in fact, this unabsorbed remnant was the cause of the 
spina bifida, but why it was not absorbed has not yet been told. 


Case VIII.—St. Mary’s Infirmary, Reg. No. 57195, admitted March 17, 1925. A 
healthy male, sixteen hours old. There were five other children all living and well. No 
deformities on either parent’s side of the family. There are no paralyses of any kind. 
There is an enormous, somewhat spherical tumor attached by a pedicle to the mid-line 
of the back. The pedicle reaches from about lumbar 3 to sacral 3 (about two and one- 
half inches). The tumor is covered with dusky red skin, and many large veins can 
be seen on its surface. It is moderately tense, fluctuates on test, and seems to contain 
fluid. It is translucent throughout. It is quite five inches in diameter. Compression 
causes bulging of the fontanelle. No paralyses. Meningocele. 


It was decided to operate 
at once. 


Operation—The usual position, ether anzsthetic. The cyst was punctured and 625 
cubic centimetres of cerebrospinal fluid were slowly withdrawn before the sac was 
empty. The sac was opened on its summit and a still further (estimated at thirty cubic 
centimetres) amount escaped. A transverse elliptical incision was made, including the 
pedicle. The skin was reflected and the pedicle exposed. Looking into the sac through 
the incision in its summit, one could see nerves lying in the open spinal canal at the 
bottom of the sac. Some of them were doubled up or folded upon themselves and some 
penetrated the pedicle wall below, escaping from the sac into the superficial tissue behind 
the sacrum. The pedicle was cut long enough so that its edges would a little more 
than meet each other in the mid-line. 


They were sewed together with continuous plain 
No. I catgut. 


Two flaps of fascia were now elevated (see Fig. 4), turned backward 
till one overlay the other, and sutured in this position with interrupted mattress sutures 
of No. 0 twenty-day catgut. Skin closed by sliding. (Fig. 5.) 

3y mistake the sutures were removed too soon and on the sixth day the wound re- 
opened in the mid-line. However, by careful dressing and using 2 per cent. mercuro- 
chrome freely and continuing the head-down position, infection was kept out and by 
April 12, 1925, the child was taken home completely well. The child at present is per- 
fectly normal. No sign of hydrocephalus. 

Comment.—While this is an example of meningocele, and although it was 
entirely covered with normal skin, it was of such a size that it most surely 
would soon have become traumatized or ulcerated. Nothing was to be 
gained by waiting and it is very well known by all who have had much 
experience with operations on babies that there is very little shock after 
operations done during the first hours of life. 

Case IX.—St. Mary’s Infirmary, Reg. No. 60432, admitted 
A female baby, seventeen days old. Seems healthy. 
cephalic ?—but no bulging of fontanelles. 


November 10, 1926. 
Has a rather large head—hydro- 
The baby was normal delivery, full term, eight 
pounds. There is a tumor in the mid-line, in upper lumbar region. It is about three 
inches in diameter, circular in outline, and about one and one-fourth inches in height. 
The skin covering it is of a peculiar, purplish-red, and ascends half way to the summit, 


where it gives place to a thin, gray-white membrane. Along the mid-line at the summit 
over an area about 1.5 by 2.5 


2.5 centimetres there is no epithelial covering. The surface 
here is granular and red in color and from this surface, occasionally, a drop of clear 
fluid comes. No opening can be seen. 


Pressure over the tumor is not felt over fon- 
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tanelles—cystic myelocele? The left lower limb has hung blue and paralyzed since 
birth. The right lower limb does not hang quite so lifeless and baby flexes right thigh 
occasionally. The sphincter ani appears to be normal. 


The mother’s blood gives Was- 
sermann test positive +--+ 


lrocephalus is a contra-indication to operation, but here 
was a child whose sphincters seemed normal, one entirely paralyzed and one partially 
paralyzed lower limb, whose head—while a trifle large 


It has been stated that hy« 


was not altogether hydrocephalic. 
It was decided to operate. 

Operation.—November 19, 1926. For eight days a 1 per cent. mercurochrome was 
applied twice daily to the granular area. When we had the baby in the operating posi- 
tion, I painted the tumor and the field with half-strength tincture of iodine; this was 
removed with alcohol. Two per cent. mercurochrome was used to paint the granular 
area. With a sharp scalpel, | pared away the superficial layer of the granular area, 
working under a stream of saline at 104° Farenheit. 

The incisions were now made above and below so as to remove the mass by trans- 
verse, elliptical excision, and saving just as much skin as possible. 


The tumor was 
freed to its pedicle all around. 


The sac was now opened to the right side of the granular 
area. This, as suspected, was the dorsal aspect of the cord. The sac wall was cut free 
from the cord all around the granular area referred to. No nerve roots ran in the 
sac wall; they could be seen disappearing into the shallow canal in the bottom of the 
sac. Enough of the pedicle was left to cover over the canal. The flaps of fascia were 
raised and turned back as usual, and the wound was closed with the Celsus flap in the 
usual way. The child recovered without incident, but was given active antiluetic treat- 
ment the while. After four days, we noticed movement in the left leg and it no longer 


“hung lifeless.” There was also more motion in the right. The improvement was very 


The sphincters continued normal. 
In a month it was quite marked. Antiluetic 
medication failed to arrest its progress and the child died March 14, 1927. 

Case X.—St. Mary’s Hospital, Reg. No. 27331, admitted September 21, 1927. A 
white boy baby, seven months old. There has been a tumor in the lower lumbar region 
since birth, but at the age of five months, the child developed whooping cough, and 
since then the tumor has been getting larger and discharging. The child was a normal 
delivery, and has been breast fed and is quite healthy and bright. There is no history 
of any kind of defect or deformity in the family. There are no paralyses of limbs or 
sphincters. There is a hemispherical tumor in the mid-line of the back, in the lower 
lumbar region. It is 6.5 centimetres in diameter and has an elevation of 5 


5 centimetres. 
Its sides are covered with normal-looking skin. On the summit are two somewhat 
deep depressions. 


One in the mid-line below is funnel-shaped and its floor is lined 
with a pinkish granular surface which bleeds easily, and from its centre comes a clear, 


watery fluid. The second depression in the summit is 2 centimetres cephalad to the 
At the right edge of this depression, is what looks 


centimetres long by I centimetre wide, and from this comes 


marked at the time of the discharge of the patient. 
The hydrocephalus became more evident. 


first, and 2 centimetres to the left. 
like a granulating surface 2 
clear fluid. The covering of the summit of the tumor is a thin, semitranslucent mem- 
brane, bluish-pink in color and is tense in spite of the fact that fluid is escaping. There 
are no paralyses. It was thought to be a cystic myelocele. 

Operation.—September 22, 1927. Under ether with the baby in the usual position, 
a transverse excision of the tumor was made. The incisions were 
tumor, so as to retain all of the normal skin possible. 


made across the 
The dissection was then made 
around the tumor so as to isolate the lower half of the tumor and its pedicle. The sac 
was now opened on its summit to the right of the mid-line, and its fluid contents—clear 
and watery—estimated at 100 cubic centimetres, escaped. The interior of the sac looked 


not unlike the inner surface of the normal dura. The bottom of the sac disappeared 
in the spinal canal, and, issuing from the canal, was seen a structure which looked like 


the end of the cord devoid of nerve roots and covered with a web-like membrane. This 
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structure was attached to the roof of the sac, under the funnel-shaped dimple in the mid- 
line, previously mentioned. The cord-like structure was cut free from the roof, and 
turned back into the spinal canal. It was necessary to remove the vertebral arch below 
the pedicle of the sac in order to do this without squeezing or crushing it. The pedicle 
of the sac was left just long enough so that its serous surfaces could be apposed in 
vertical mid-line closure. Two flaps of lumbar fascia, bases toward each other and as 
close as possible to edge of bony defect, and long enough to cover the defect, were 
turned over backward, one to overlap the other and close the defect. The usual sliding 
closure was then made. The recovery was uneventful and the child is at present quite 
normal in all respects. 


Comment.—In this case, cerebrospinal fluid (7?) had been escaping from 
the tumor for at least two months, and yet the child remained quite well. 
Other such are recorded by Fincham and Hoon. The structure projecting 
which “looked like the end of the cord devoid of nerves” perhaps should have 
been removed. Section through the roof at the place where this structure had 
been detached showed: ““Tissue covered by squamous epithelium. The sub- 





epithelial tissue consists of granulation tissue, richly infiltrated with leucocytes 
and older hyalinized fibrous tissue. There are many lymph spaces which vary 
much in size and shape. (Arachnoid?)” 

In my opinion, this is exactly the same sort of structure as that encoun- 
tered in Case VII—namely, an unabsorbed “rest” derived from the walls of 
the neural groove. In this case it was found at the extreme end of the cord 
instead of in the mid-dorsal region, and more than likely was the filum 
terminale still canalized. 








Case XI.—St. Mary's Hospital, Reg. No. 281359, admitted April 3, 1928. A girl 
baby, well formed except for an abnormality in the lower part of mid-line of back, 
which consists of two portions, an upper hemispherical portion raised up to the extent 
of three-quarters of an inch and being about one and one-half inches in diameter. 
Attached to this and extending down from it, is a V-shaped trough, base formed by the 
above-mentioned tumor and apex extending to within two inches of anus. The V-shaped 
: portion continues up and ends in a depression or dimple on the lower half of the tumor. 
This depressed, triangular area is red and glistening, looks like a congested mucous 
f membrane, and from it is discharging clear fluid. The tumor is bluish-white. Its 
1 covering is a thin pellicle, semi-translucent. It becomes tense when the baby cries; also, 
the fluid flows more freely from the area when the baby cries. Between the tip of the 
reddish, triangular area and the anus, there is a deep depression (dimple) in the mid- 
line. The baby moves all of its limbs normally. There is no anal reflex. The baby voids 
urine from time to time, and although the anus has a loose feel, the bowel moves at 
intervals of perhaps three or four hours. 

i Operation—April 3, 1928. The day before operation, the part was painted every 
three hours with 2 per cent. mercurochrome and kept covered with sterile gauze which 
2 was not allowed to become soiled. The preparation for operation consisted in painting 
| the field with half-strength tincture of idoine. This was removed with alcohol. lodine 
I was not applied to the raw surface, but 2 per cent. mercurochrome was used instead. 
Then with a sharp knife, while the baby was held in the head-down position, beginning 
at the highest point of the raw area, the surface of the raw area was pared away under | 
a stream of sterile saline. A very thin area was removed, as is sometimes done in 
preparation for a skin graft. The tumor was incised and its interior inspected. It 
; contained cerebrospinal fluid which escaped, when a mass could be seen apparently com- 
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ing out of the canal of the spine and ending in the roof of the sac in the mid-line 


under the dimple already described. No nerves were seen. This structure was separated 


from the roof and returned to the canal. The hemispherical tumor mass was excised 
transversely and the triangular mucous surface was excised. This portion of the defect 
was closed vertically. The elliptical defect left after excision of the hemispherical 
tumor was closed by undercutting and making a flap in the usual way. The baby bore 


the operation very well and could move its legs as well after operation as before. 
Nothing abnormal was noticed until the third day, when suddenly the legs became 

cedematous and petechial areas appeared around the upper thighs and lower abdomen, 

especially in front. At the same time, the baby did not take its food very greedily, 





‘ 
+ 
" 
\ 
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Fic. 6.—Case XI A diagnosis of myelocele was made. Notice that the trough-like, 
reddened area extends low down Clear fluid came from the bottom of it. At operation, 
a structure which looked like the end of the cord, minus nerve roots, was found attached 
to the red area. The specimen has been lost. In all prohability it was a persistent and open 
filum terminale 
and on the seventh post-operative day refused food entirely. The abdomen became 
distended. At this time the thighs were cyanotic. The baby cried a good deal. The 


pediatrists were lavaging the stomach and doing their best to find a formula that would 
agree. Spinal fluid was discharging in moderate quantities (through the defect above) 
up until the seventh day, but the wounds were healing. Nothing abnormal was noticed 
about urine or bowel movements. The baby was being treated by lavage and gavage 
from the eleventh until the fifteenth, on which day there was no urine or defecation. 
Emesis began on the sixteenth. On this day also there was no bowel movement and 
no urine. On April 17 the patient died, fourteenth post-operative day. 

The striking feature was the swelling of the lower limbs which had begun on 
the third post-operative day and grew worse until death. The first week the patient 
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was kept in the head-down position, but when cerebrospinal fluid no longer discharged, 
it was lowered to normal and lay on either side or abdomen. 

A partial post-mortem was obtained and revealed a diffuse, foul-smelling general 
peritonitis, the cause of which was not determined, but there was a distended bladder 
with gangrenous cystitis, and at one point the bladder wall was so thin that fibrin was 
laid down on the peritoneum at this point (posterior superior surface). Cultures were 
made but were lost on the way to the laboratory. 

Case XII.—St. Mary’s Infirmary, Reg. No. 63201, admitted June 4, 1928. 
baby, ten months old. Since birth the feet have been “clubbed” 
has not moved her legs properly. 


A girl 
(varus), and baby 
The child seems normal mentally. The head is large. 
The eye movements are normal and “the fundi show slight venous engorgement, and 
the disc edges are not clear” (Doctor Hardesty, ophthalmologist). The child can flex 
thighs on the abdomen. Asleep, she lies on the right side with thighs almost at a right 
angle with the body, and knees in extension. She can slowly move the right knee and 
foot slightly, but the whole left lower limb is paralyzed. Response to pin prick and 
light touch is negative in the left leg and thigh, and seems less than normal in 
right. The sphincters are incontinent. The anus gapes. 
it is well nourished. 


the 
The baby’s color is good, and 
There is a tumor, somewhat hemispherical, in the mid-line of the 


back in the mid-lumbar region. It is about 5 centimetres by 5 centimetres, and is ele- 
vated about 3% centimetre. 


Its surface looks like scar tissue, and is much furrowed. 
The skin covering the summit is bluish and thin-looking. The tumor has a lumpy 
feel, is compressible, but not reducible, becomes tense when the child cries, but does not 
pulsate. A few coarse hairs are seen around its base. 

defect in the third and fourth lumbar vertebral arches. 
of the skull and convolutional impressions are deepened. 
the family are healthy. 


An X-ray of the spine reveals a 

There is a slight enlargement 

The other three children in 
The Wassermann (cerebrospinal fluid) is positive. 

Operation.—June 4, 1928. A transverse excision removing an ellipse of skin with 

the tumor in the centre. (See Fig. 2.) 


-- 


The pedicle of the sac was left long enough 
so that its edges could be approximated in a vertical suture. The pedicle is thick and 
fibrous, and is about one inch in vertical, and slightly less in transverse diameter. The 


sac contains clear fluid and a fibrous, cord-like structure—filum terminale ?—issues 


from the canal and joins the roof of the sac in the mid-line below the centre of the 
summit. Neither cord nor nerves were seen. 


There was a quantity of peculiar, fibro- 
fatty tissue outside the pedicle. 


The sac was cut away and the opening was closed by 
suturing the pedicle edges together vertically and then two flaps were raised from the 
lumbar aponeurosis, and turned over backward, the edge of one made to overlap that of 
the other. The skin and subcutaneous tissue closed in the usual way by sliding down 
a flap from above. The child made an uneventful recovery, and was discharged July 
5, 1928. 

Present condition unknown. 


Comment.—This child seemed to acquire more use of its legs after the 
operation, but I could not be entirely sure whether the movements were volun- 
tary or reflex. There was no recovery in the sphincters. The mentality re- 
mained bright, and the child seemed quite well in other respects. 


SUMMARY 
The records of all the author’s cases up to 1929 are given 


twelve cases. 
There was one operative death( ?). 


The child developed cystitis and _peri- 
tonitis and died on the fourteenth day. 
The ages varied from sixteen hours to seven months. 


There were seven 
females and five males. 
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There were five myeloceles, four meningo-myeloceles, and three meningo- 
celes. Eight “open” (discharging cerebrospinal fluid) and four were closed. 

Five showed sphincteric paralyses before operation. The same has not 
been benefited by operation. Six (including the above five) have had more 
or less paralyses in the extremities. In one there was thought to be improve- 
ment after operation. In one the paralysis was made worse. 

Three were markedly hydrocephalic—one died in four months; one is 
alive and alert, seven years old. No child has developed hydrocephalus since 
operation. 

Eight of the twelve are living and well, three are dead, and one could 
not be traced. 

The author is of the opinion: 

1. That by rigidly following the technic outlined, the operative mortality 
should be nil. 

2. That an open sac alone is no contra-indication to operation. 

3. That the diagnosis of myelocele does not always contra-indicate opera- 
tion. The diagnosis may be wrong when the defect is in the lumbosacral 
region. 

4. That a total paralysis of the sphincters, in the presence of a myelocele, 
is a distinct contra-indication to operation. 

5. That in meningo-myelocele the only way to be certain with regard to 
the presence of the cord in the sac is to open and look within it. 

6. That the children under four days old stand the operation best. 

7. That there is no need to make any kind of osteoplastic reconstruction 
of the spinal canal. 

8. That paralyses with certain cases of meningo-myelocele are improved 
by operation. 
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BRILLIANT GREEN 
\ CLINICAL STUDY OF ITS VALUE AS A LOCAL ANTISEPTIC 
By Josepu K. Narat, M.D. 
or Cuicaco, IL. 


FROM THE NORWEGIAN-AMERICAN AND LUTHERAN MEMORIAL HOSPITALS 


AN IDEAL local antiseptic must meet several requirements and possess the 


following properties : 


1. Great inhibitory power toward pathogenic microorganisms, at least 
those which are most important and most frequently encountered in common 
surgical diseases; this antiseptic property must be exhibited not only in vitro 
but also in vivo, i.e., in the presence of serum. 

2. Rapidity of action, in order to prevent spreading of infection. 

3. Sufficient penetrating power. 

4. No deleterious effects on phage cytosis, pre xlucts of glandular secretion, 
hormones and other defensive processes of the organism. 

5. Absence of irritating effects, even after repeated applications upon the 
tissues of the host, including delicate and sensitive structures such as mucous 
membranes. 

6. No interference with or a stimulating effect upon reparation processes 
of the organism, particularly formation of granulation tissue. 

7. Low toxicity in case of absorption. 

Generally speaking the local antiseptics can be divided into two groups: 
(1) Those which are not irritating and injurious to the tissues but have an 
extremely low germicidal action. (2) Those which are powerful disinfec- 
tants but at the same time damage the tissues. Their action as irritants arises 
from the same qualities as their bactericidal or bacteriostatic power, namely 
from general toxicity to the living matter. 

Certain objectionable characteristics confine the justifiable application of 
most of the popular antiseptics to within narrow limits. For instance, acri- 
flavin has won favor because of its penetrating action and the length of its 
activity, but it is not a particularly rapidly acting antiseptic. This fact lessens 
its value for prophylactic treatment of potentially infected wounds. Hexyl- 
resorcinol gave growth of bacteria in all tests carried out by Raisiss and 
Severac.! Tincture of iodine has the disadvantage of causing irritation of 
the skin in many patients, particularly if wet compresses have to be applied 
after painting with iodine. Tinker and Sutton? found that iodine, trinitro- 
phenol, Harrington’s mercuric chloride solution, mercurochrome—220 soluble 

and potassium mercuric iodide will not kill most of the resistant bacteria 
and some of the less resistant pathogenic bacteria under conditions of per- 
fect contact. 

It is exceedingly difficult to estimate the value of an antiseptic in the 
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prevention or treatment of septic processes because the innumerable bacteri- 
ological tests at our disposal are all subject to criticism; hence the reports are 
confusing and contradicting. Practicaily speaking, the only method to judge 
an antiseptic, after its bactericidal action has been ascertained in preliminary 
antiseptic and toxicity tests, is to evaluate the clinical results obtained and 
to compare them with results observed after use of other known disinfectants, 

The fact that new antiseptics and germicidals make their appearance in 
the literature and on the market serves as best proof that most of the sub- 
stances in general use fall short of the ideal in their therapeutic action. The 
popularity of some of the newer antiseptics is not based entirely upon their 
merits but is due partially to the wide publicity and undiscerning enthusi- 
astic reports. 

On the other hand, some valuable old antiseptics have been overlooked or 
fallen into misuse either because they have not been made the subject of 
extensive clinical studies or because they did not represent products of high 
commercial value. One of the most powerful among such antiseptics is bril- 
liant green. The bacteriostatic action of certain dyes on bacteria was observed 
as early as 1887. Browning, et al.* recommended the use of brilliant green 
in 1917; they found that the substance is particularly destructive to the cocci 
group but toward bacterium coli its bactericidal value is considerably lower 
Krumwiede and Pratt* found that the inhibition of growth by brilliant green 
has been most evident among the Gram-positive bacteria; the paratyphoid 
enteritidis types are more resistant. Ligat® reported very satisfactory results 
with brilliant green. Peterson® studied the comparative merits of various 
antiseptics by recording their inhibiting effect upon the yeast-sugar mixture. 
The method consists in determining the smallest quantity of drug that will 
prevent the formation of gas in a yeast-sugar mixture of definite strength 
during a period of one hour. Whereas the inhibitory amount of metaphen in 
grams was 0.0017 and that of mercurochrome 0.065, the amount of gentian 
violet was only 0.0039, crystal violet 0.0024 and methyl violet 0.0051. 
These figures show that the above-mentioned aniline dyes possess a much 
stronger inhibitory power than mercurochrome and compare very favorably 
with metaphen. Another dye, however, is still superior to these aniline dyes 
as far as bactericidal action is concerned and this is brilliant green as shown 
by the experiments carried out by Norton and Davis‘ who determined the 
bacteriostatic action of dyes on streptococcus viridans and pneumococci. They 
state that brilliant green is the most active dye they found, as evidenced from 
the following part of their protocol : 

Dye 
srilliant green 
Gentian violet 


Slightest dilution giving complete inhibition 


CHAO SHCESRSEHHSCESH CS EHESOOE CECE EO SES OOOO EES Oe OOD 200,000 


ee rene aia a Ore Oa eae Son ald a hho «ate dada 40,000 
Es ah a a hie oh Sak kw eee RECN ee ku bA ees aam Vales eae 25,000 
I a a ls ae wiawataies 10,000 


According to their statement to have a marked bacteriostatic action, a dye 
must contain three benzol rings and two or more amino-groups in which the 
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hydrogen atoms have been substituted by alkyl radicals. In most instances 
this alkyl radical is the methyl group but in brilliant green ethyl groups 
are present. 

Disregarding the excellent qualifications, brilliant green has fallen into 
oblivion and the interest in it was revived by Doctor Baccal,* * the scientific 
collaborator of the surgical clinic of the State Institute of Odessa. He 
limited his report to general statements as to the great value of brilliant 
green in minor surgery, pre-operative preparation of the skin, sterilization 
of hands, catgut and surgical instruments and treatment of burns and certain 
external eye diseases, such as blepharitis. 

In view of the above-mentioned laboratory experiments and favorable 
clinical reports by Browning, Ligat, Baccal and others, a further investiga- 
tion of the qualities of brilliant green seemed to be justified. The present 
study was limited to evaluation of brilliant green as a local antiseptic. 

srilliant green chemically is a diamino-triphenylmethane compound. The 
product is a green powder, soluble in water and alcohol; the aqueous solution 
is not stable and should be freshly prepared; it has been used by me only 
for warm baths and compresses. Otherwise a I per cent. solution in 60 per 
cent. alcohol was used in all the cases except mucous membranes where 0.5 
per cent. solution seemed to be more advisable. The stains on hands can be 
removed by vigorous rubbing with alcohol or hydrogen peroxide; the latter 
can be used to remove stains from soiled linen, but usually the ordinary 
washing processes are sufficient. 

As space prevents a detailed report of all cases treated, a brief résumé 
shall be made of the clinical results obtained. The treatment was either 
prophylactic or therapeutic. 

A. Prophylactic Treatment with Brilliant Green.—1. Pre-operative Prep- 
aration of the Skin: a. Minor surgery.—Unless exceptionally dirty when a 
preliminary washing with soap and water was necessary, no preparation of 
the skin except painting with 1 per cent. brilliant green solution was made 
in order to form a better judgment as to the antiseptic power of the product. 
Operations were performed for such conditions as subcutaneous lipomas, 
fibromas, cystomas of the tendon sheaths, sebaceous cysts, phimosis, etc. In 
infants 0.5 solution was used instead of 1 per cent. solution. The results 
obtained in this group were very satisfactory. In the whole series of ninety- 
three cases there was not a single occurrence of infection. The great sus- 
ceptibility of the tendon sheaths to infection is well known; nevertheless in 
seven cases of ganglion of the tendons no infection occurred. An irritation of 
the skin could not be observed in any of the above-mentioned cases. 

b. Major Surgery.—After the favorable results obtained in the pre- 
operative treatment of minor cases, the use of brilliant green in major surgery 
seemed to be justified. After the routine preparation, consisting of washing 
with soap and water, followed by alcohol, a 1 per cent. alcoholic solution of 
brilliant green was used for the pre-operative preparation of the skin in 
laparotomies for various conditions. The results were highly satisfactory. 
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No infections were observed which could be ascribed to the use of brilliant 
green. In one case a stitch abscess occurred which could be traced to con- 
taminated catgut. Not in a single case in the series of 111 were there any 
indications of irritation of the skin, even when wet compresses had to be 
applied afterward. The use of brilliant green should be of special value 
in the pre-operative preparation of the skin for thyroidectomies where absorp- 
tion of the tincture of iodine is feared. A 0.5 per cent. solution was used 
on mucous membranes for hemorrhoidectomies, vaginal repairs, suturing of 
lacerated lips and similar conditions. 

2. Prophylactic Treatment of potentially infected wounds and abrasions 
including minor injuries as well as extensive lacerations which came under 
treatment a very short time after injury and where no clinical signs of infec- 
tion were yet present. There is no positive criterion to judge the efficiency 
of an antiseptic in such conditions and in forming an opinion one is guided 
by impressions rather than by definite figures. An opportunity presented 
itself, however, in a case of laceration of several fingers to investigate the 
comparative value of metaphen, mercurochrome and brilliant green. All 
seven injured fingers presented approximately the same degree of injury of 
soft parts and were equally contaminated with dirt and machine oil. The 
two wounds treated with metaphen showed no signs of infection and _ pro- 
duced granulations of a pale pink color; the healing process was fairly 
rapid; three fingers treated with mercurochrome produced pus and showed 
brownish granulations of moderate size with very slow healing tendencies ; in 
two fingers treated with brilliant green a rapid formation of exuberant, 
bright-red granulations could be observed which led to a scar formation 
more quickly than in the other fingers. Of course, such an experiment is not 
conclusive as to the relative value of various antiseptics as it may be argued 
that the degree of infection of each injured finger could not be exactly deter- 
mined; nevertheless the striking results are in line with experiments of 
Browning, et al.,3 who also observed in a large number of cases that brilliant 
green stimulates the formation of richly vascularized red granulations while 
with flavine the granulations were not so bulky and of pale color. No indica- 
tions of tissue damage or irritation could be observed. 

B. Therapeutic Treatment.—This category comprises 123 cases which 
already exhibited manifest infection when they presented themselves for 
treatment. This group comprises such spastic conditions as abscesses located 
in various parts of the body, including Bartholini’s abscesses and_post- 
operative stitch abscesses ; acute suppurative bursitis; acute suppurative lym- 
phadenitis; boils; carbuncles; phlegmons, cellulitis; fistula resulting from 
osteomyelitis. In addition to the painting of the skin with brilliant green 
solution before the incision was made, the solution was also instilled into the 
wounds at each dressing. In a number of cases this treatment was supple- 
mented by bathing the infected part in a warm aqueous solution of brilliant 
green I: 2000 and compresses of an aqueous solution 1: 1000. In ischio- 
rectal and perianal abscesses the results appeared to be superior to mercuro- 
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chrome but to an impartial eye they were not better than those obtained with 
acriflavine and especially with metaphen; the same observation was made in 
abscesses after appendectomies and in cold abscesses. This fact is probably 
due to the above-mentioned limitations of the bactericidal properties of bril- 
liant green. As stated, this chemical is very efficient in all cocci infections 
but its antiseptic power is much smaller toward bacterium coli and tubercle 
bacilli. in the rest of the cases the results ranged from very satisfactory 
to excellent. 

Discussion—The clinical results with brilliant green solution as_ local 
antiseptic showed that the product was efficient as a prophylactic measure 
against infection in the pre-operative preparation of the skin. In the treat- 
ment of infected wounds and various septic processes the impression was 
gained that the infection was more quickly brought under control, the granu- 
lations were more abundant and healthier and the healing process was more 
rapid than has been the author’s experience with other antiseptics in general 
use. As to the toxicity, no ill effects following the use of this substance over 
prolonged periods of time could be observed. It is left to the genito-urinary 
specialists to decide whether a clinical trial with brilliant green in the treat- 
ment of gonorrhcea is desired. As to the intravenous injections, extensive 
laboratory experiments will be necessary. The use of brilliant green for 
sterilization of the hands of the surgeon as advocated by Baccal will 
hardly become popular in view of the staining properties of the substance. 
The attempt to use it in preparation of catgut may be justified although 
several manufacturers asserted to the author that there is no need for intro- 
duction of a new antiseptic in preparation of catgut as the present methods 
are satisfactory. A recent report by Meleney and Chatfield’ shows that in 
a study of 174 specimens of catgut submitted by twelve surgical clinics, 
twenty-two or 12% per cent. were found to yield spore-forming bacteria 
including the common gas gangrene organisms. In this connection it may 
be interesting to note that according to Churchman! who studied the bac- 
teriostatic action of gentian violet upon bacterium anthracis, the spores are 
at least gravely affected by treatment with the dye and that in presence of it 
they can not develop. As brilliant green has a higher bacteriostatic action 
than gentian violet, the use of it may be of value in preparation of catgut. 
A % per cent. ointment prepared by dissolving brilliant green in water and 
mixing it with petrolatum has been recommended by Baccal for treatment 
of burns. 

SUMMARY 


A survey of the clinical results after the use of brilliant green as local 
antiseptic in prophylaxis as well as treatment of various surgical conditions 
shows that the substance possesses a high antiseptic value toward the most 
frequent pathogenic microodrganisms encountered in surgical diseases; it has 
an excellent power of penetration; it is non-irritant and non-toxic; it stimu- 
lates the formation of healthy granulation tissues and, last but not least, it is 
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very cheap. The impression was gained that in many instances the substance 
was superior to other antiseptics in common use. These firdings justify 
further clinical investigations as to the value of brilliant green and suggest 
the desirability of laboratory experiments in order to evaluate it as a general 
antiseptic. 
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SOME INDICATIONS FOR SECTION OF THE POSTERIOR 
ROOT OF THE TRIGEMINAL NERVE THROUGH 
THE POSTERIOR FOSSA 


By WiuuraMm P. Van WacGenen, M.D. 
Or Rocuester, N. Y. 


FROM THE DEPARTMENT OF SURGERY, NEUROSURGICAL DIVISION OF THE UNIVERSITY OF ROCHESTER 


Section of the posterior root of the trigeminal nerve through the tem- 
poral fossa has, by most clinics, come to be accepted as the usual route for 
carrying out this measure. It is well standardized and carries about as low 
a mortality and morbidity as any operation in surgery. There are, however, 
a group of cases where it would seem to be well-nigh impossible or at least 
extremely difficult to section the posterior root of the fifth nerve in this 
usual manner. It seems worthwhile to report a group of such cases—five 
in number. Dandy!’ has called attention recently to the feasibility of section- 
ing the posterior root of the trigeminal nerve through the posterior fossa. 
This operation has been carried out in the five reported cases as well as in a 
number of others. 


Case I.—Trigeminal neuralgia, major—right. Section of posterior root of trigeminal 
nerve through posterior fossa because of an osteoma in the floor of the temporal fossa. 
O. H., hospital No. 28,440, a thirty-nine-year-old woman, was referred to the hospital 
for the relief of major trigeminal neuralgia. The history was entirely typical of this 
malady and she was observed in several very characteristic attacks. 

Operation.—The floor of the middle fossa of the skull was exposed by a linear 
incision through the right temporal muscle and elevation of the dura was carried medially 
for about three centimetres. At this point there was a fairly marked elevation of the 
floor of the middle fossa which seemed unusual. 


It apparently was situated slightly 
anterior and lateral to the foramen spinosum. 


An attempt was made to locate the fora- 
men spinosum and divide the middle meningeal artery, but this proved impossible owing 
to the fact that this bony prominence projected upward to the height of about one 
centimetre in front of the foramen. An attempt was made to chisel this bony 
prominence away, but mucous membrane of the nasal cavity was at once exposed. The 
dissection was carried forward until the first division was identified, but it was impossible 
to expose enough of the ganglion to extirpate it. Consequently the attempt was aban- 
doned, and on the next day the posterior root of the right trigeminal nerve was divided 
through the posterior fossa without difficulty. The motor root could be identified 
slightly anterior and medianward to the sensory root and was preserved. No particular 
difficulty in bleeding was encountered from the petrosal veins. The patient made 
an uneventful recovery and has had complete relief of pain to date, some eighteen 
months later. 

Case II.—Basal-cell carcinoma of left cheek. Metastases to parotid gland and 
left temporal region. Section of trigeminal root through posterior fossa because of 
infection in temporal region. J. P., hospital No. 26,048, was transferred to the neuro- 
surgical service because of severe pain in the distribution of the left trigeminal nerve. 
He had been under treatment for over a year with a progressive basal-cell carcinoma 


*Dandy, Walter E.: An Operation for the Cure of Tic Douloureux. Partial Section 
of the Sensory Root at the Pons. Arch. Surg., vol. xviii, p. 687, 1920. 


1013 











WILLIAM P. VAN WAGENEN 


of the face. Metastases to the parotid gland and temporal region had occurred. Biopsy 
of a gland in the temporal region had been done, and at the time seen the field was 
slightly infected. Because of the presence of tumor in the operative field and also 
because of the presence of infection it was thought advisable to section the posterior 
root of the trigeminal nerve through the posterior fossa. This was carried out under 
novocaine and colonic ether anesthesia. There was some difficulty in exposing the 
trigeminal dorsal root owing to the fact that a large petrosal nerve lay directly over it 
and a small artery to the side of it. The artery was coagulated and divided. It was 
then possible to slip a hook beneath the vein and avulse the posterior root without 
damaging the motor division or tearing the petrosal vein. The patient had complete 
anzsthesia in the distribution of the fifth nerve. (Fig. 1 and Fig. 2.) 

Case IIIl.—Carcinoma of the jaw with cervical metastases. Section of the posterior 
root of trigeminal nerve through the posterior fossa in order to combine cervical dorsal 
rhizotomy with section of the root of the fifth nerve. G. G., hospital No. 26,597, a 





Fic. 1. FiG. 2 
Fic. 1.—Case II. Basal-cell carcinoma of face. Metastases to temporal region and parotid gland 
which base became infected following biopsy. 
Fic. 2.—-Case II. Type of incision used for unilateral cerebellar exposure and section of dorsal root 


of trigeminal nerve via posterior fossa. 


forty-seven-year-old man, was transferred to the neurosurgical service because of severe 
pain from carcinoma of the right jaw with metastases to the floor of the mouth and 
cervical lymph-nodes. When first seen most of the pain was largely in the region of 
cervical metastases. A section of the cervical nerves as they appeared along the pos 
terior border of the sternocleidomastoid muscle was done rather than an intradural 
dorsal-root section, because of his poor general condition. At the same time a ligation 
of the external carotid artery was carried out because of the danger of hemorrhage from 
ulcerations within the oral cavity. The patient obtained considerable relief from pain 
for about six months and was able to eat and sleep moderately well. At the end of this 
time, however, he had a recurrence of the pain both in the distribution of the cervical 
nerves and of the right trigeminal nerve. Opiates by this time had proven to be of 
little use and some more radical measure for relief of pain seemed warranted. Under 
colonic ether and local anesthesia, the right trigeminal nerve was exposed through the 
posterior fossa. There were two good-sized branches of the petrosal veins lying over 
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the nerve. These were electrocoagulated and divided. Another branch passed so close 
to the posterior root that it was impossible to divide it, and consequently both vein 
and posterior root were coagulated together. The dorsal root was not actually divided. 
At the same time the upper four cervical nerves were exposed by a hemilaminectomy 
and divided. 

Complete anesthesia over the face and cervical region of the operated side resulted. 
The patient survived ten days following operation. Autopsy showed a carcinoma of the 
right side of the tongue, of the right jaw, and of the floor of the mouth. A bilateral 
necrotizing pneumonia and gangrene of the lungs with multiple small abscesses pre- 
sumably followed aspiration from a much-infected oral cavity. 

Case 1V.—Carcinoma of sphenoid sinus with extension to left Gasserian ganglion 


and basal dura mater. Section of dorsal root of fifth nerve through posterior fossa. 
A. S., No. 31,209, a man aged fifty-seven, was referred to the neurosurgical service because 
of pain in distribution of the left fifth nerve. The patient obviously had Paget’s disease 





Area of tumor 
d 


Fic. 3.--Case IV. Drawing of autopsy specimen showing invasion of left Gasserian ganglion, 
pituitary body and dura mater over basilar bone by a carcinoma of the sphenoid sinus. 
in a fairly advanced stage. X-rays of the skull showed the usual changes associated 
with Paget’s disease. The possibility of bony exostoses about cranial nerve foramina 
as a cause of the third, fourth, fifth and sixth nerve palsies was considered. A tumor 
of the Gasserian ganglion was also thought likely because of ocular palsies and pain, in 
fifth nerve distribution along with partial anzsthesia and partial motor paralysis of that 
nerve. No evidence of a tumor involving the nasal sinus could be demonstrated by X-ray, 
probably because of the marked changes in bone associated with Paget’s disease. 

An attempt was made to section the posterior root of the fifth nerve through the 
middle fossa. The middle meningeal artery was exposed without difficulty. When an 
attempt was made to push bone wax into the foramen spinosum to control bleeding, the 
bone proved to be so soft that it pushed away in front of an instrument with great ease. 
Troublesome bleeding from the artery resulted, and it was necessary to ligate the exter- 
nal carotid artery in the neck. The middle meningeal artery was then divided. It 
proved totally impossible to expose the posterior root of the trigeminal nerve owing to 
the presence of a tumor of fairly great vascularity involving the Gasserian ganglion. 
After repeated unsuccessful attempts to extirpate enough tumor to get at the posterior 
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root, each associated with fairly profuse bleeding, the wound was closed. Several days 
later the posterior root of the fifth nerve was divided through the posterior fossa. The 
patient succumbed some six days later. Autopsy revealed the presence of a small car- 
cinoma of the sphenoid sinus with extension to the pituitary gland, sphenoid bone, left 
Gasserian ganglion, and the dura mater at the base of the skull. (Fig. 3.) He also 
had moderate bilateral bronchopneumonia, arteriosclerotic kidney, healed pulmonary 
tuberculosis, and chronic, adhesive pleuritis. Changes in bone commonly associated with 
Paget's disease were everywhere evident. 

Casp V.—Trigeminal neuralgia—major. Section of posterior root of trigeminal 
nerve through posterior fossa because of dense adhesions between dura mater and Gas- 
serian ganglion. R. H., a forty-one-year-old man, was referred to the hospital because 
of severe trigeminal neuralgia of some ten years’ duration. He had had nine or ten 
“deep alcohol injections,” only two of which had given any lasting benefit. 

Operation—An attempted section of the dorsal root of the trigeminal nerve through 
the temporal fossa was made with the patient in the sitting posture. The middle menin- 
geal artery was divided without difficulty. From this point on the dissection to uncover 
the dorsal root was extremely difficult. The dura was leather-like and so densely 
adherent to surrounding structures that it could not be elevated from over the dorsal 
root. The mandibular division of the ganglion and dura over it seemed fused. The 
ophthalmic division of the ganglion was then exposed and attempt made to uncover 
enough of the ganglion itself to either inject it or extirpate it. This also proved impos- 
sible. Presumably the previous stray alcohol injections had set up a profuse connective 
tissue reaction about the dura and surrounding structures. 

Two days later the posterior root of the trigeminal nerve was exposed through the 
posterior fossa. The arachnoid about the nerve was much thickened and adherent to 
surrounding structures. Several fair-sized radicles of the petrosal veins gave trouble- 
some bleeding and it was only after a long tedious procedure that the dorsal root was 
finally divided. The patient has had complete relief of pain but has had some’ persistent 
ataxia of one arm, presumably due to damage to the cerebellum in exposing the dorsal 
root and controlling bleeding. 


The operative procedure has varied greatly in its technical difficulties. 
In three of the reported cases the trigeminal dorsal root was sectioned with 
comparative ease. In one case it was necessary to electrocoagulate the root 
along with a branch of the petrosal vein. The root could not be divided 
without a great likelihood of tearing the vein. On the other hand, complete 
anesthesia and relief of pain followed such a procedure. In one case serious 
bleeding from a torn petrosal vein occurred and was controlled only with 
difficulty. Evidence of slight but permanent damage of the cerebellar lobe 
has resulted. In none of the cases has there resulted any injury to an adjoin- 
ing nerve. The operation has been performed on five other patients where 
the dorsal root could have been sectioned through the temporal fossa. In 
two of these cases the root was only partially sectioned. In both of these 
cases the pain has been completely relieved. Sensory examination following 
this is in accord with that described by Dandy, i.c., there was a preservation 
of normal sensation over the distribution of the trigeminal nerve except for 
a small area about the upper lip in one instance and about the lower lip in 
another. The impression gained from these ten cases is that the operation is 
a procedure of considerably greater magnitude and risk than that through 


the temporal fossa. In spite of this, familiarity with the operation would 
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seem to be a very valuable adjunct to one’s neurosurgical armentarium. Two 
deaths in the ten cases operated on have occurred. Both were in subjects 
much debilitated by far-advanced carcinoma and death might well have fol- 
lowed any major surgical procedure. There is a group of cases where the 
trigeminal root cannot be sectioned through the temporal fossa and for these 
it would seem to be largely indicated. There is a second though smaller 
group where it is at times advisable to combine an upper cervical dorsal 
rhizotomy with section of the trigeminal root. This may well be combined 
in one operation. 

The emphasis that Dandy has laid on a very exacting equipment, such as 
suitable lighted retractors, nerve hooks and right-angle knives, right-angle 
silver clip holders, a smooth anesthesia, efc., can only be stressed. 

No difference in the type or distribution of sensory loss could be made 
out from that obtained by section of the dorsal root through the temporal 
fossa if the root was totally divided. In two cases where the dorsal root 
was partially divided there resulted a preservation of normal sensation over 
the greater part of the face. Preservation of the motor root has undoubtedly 
been easier and more assured by the posterior fossa route than by the tem- 
poral route. 

CONCLUSIONS 

Five cases are reported where section of the posterior root of the trigemi- 
nal nerve was done for the relief of pain perforce of necessity. In one of 
these cases the operation was combined with a unilateral upper cervical dorsal 
rhizotomy. The impression is gained from these and other cases that while 
the operation is considerably more hazardous and difficult than that through 
the temporal route, it is a valuable adjunct to one’s neurosurgical armentarium. 
No evidence has been gained from this series of cases that the type or area of 
anesthesia differs from that which occurs when the trigeminal root is sec- 
tioned via the temporal fossa, provided the root is totally divided. In two in- 
stances where only the lower half of the nerve was sectioned there has been a 


preservation of sensation over the face in all but several localized areas. 
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PENETRATING WOUNDS OF THE ABDOMEN* 
By Artuur E. Bitiines, M.D., ann Avpotpn Wavkiine, M.D. 
or Puitapecpnta, Pa. 
FROM THE SURGICAL SERVICE OF THE PENNSYLVANIA HOSPITAL 

WE HAVE reviewed the records of 220 cases of penetrating wounds of the 
abdomen admitted to the Pennsylvania Hospital during the years 190g to 
1930 inclusive, and for the privilege of reporting them we are much indebted 
to Drs. John H. Gibbon and Charles F. Mitchell, surgeons-in-chief to the hos- 
pital, and to the former chiefs upon whose services they were admitted. We 
have not included in this series any cases with penetrating wounds other 
than those resulting from stab and gunshot injuries. We are considering the 
two groups separately because the stab wounds, as a group, are less serious 
than the gunshot cases, for the reason that, in the latter, there is more haemor- 
rhage and more extensive visceral injury. 

In this series, about the usual ratio of danger of the gunshot over the stab 
injuries was maintained, that is, a little more than 2 to 1. The operative 
mortality in civil life seems to have been established around the 50 per cent. 
level for gunshot wounds and about 25 per cent. for the stab injuries, with 
a considerably higher total rate for both groups. In the gunshot cases, 
Wallace, reporting on 1200 cases from the British Expeditionary Force, 
showed an operative mortality of 53.9 per cent., and a total mortality in- 
cluding non-operative cases of 60.2 per cent. Lockwood, Kennedy, et al., 
in military service, reported on 500 cases with an operative mortality of 51.97 
per cent. In 1902, Fener reported on 152 cases of gunshot wounds from 
the Charity Hospital, New Orleans, 96 of which suffered visceral injury with 
71 deaths (74 per cent.). Bivings, in 66 cases operated upon, reported a 
mortality of 60.6 per cent. McKeithen’s mortality on 56 gunshot cases was 
44.6 per cent., and on 13 stab cases 30.7 per cent. 

The experience of the Charity Hospital in New Orleans in these injuries 
seems to have been greater than that of any other institution, and they have 
appointed, under the direction of Doctor Matas, a special committee for the 
study of these cases. Miller’s report on a personal experience in 46 cases 
operated upon there with 23 recoveries, and a paper by Loria dealing with 
“visceral injuries in gunshot wounds of the abdomen” are the latest com- 
munications from this institution. Mason, in his last report, analyzed 127 
cases, stressing the influence of hemorrhage on mortality, and has divided 
his series into a large and small hemorrhage group regardless of visceral 
injury, showing a mortality of 87.2 per cent. in the large haemorrhage series, 


and 36.1 per cent. in the small hemorrhage series. He urges strongly the 


*Read before the Philadelphia Academy of Surgery, May 4, 1931. 
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more routine use of blood transfusion in these cases. Condict has reported 
a series of 20 cases from the Governeur Hospital, with 11 recoveries. 
Winslow, in a report of 31 cases of gunshot and stab wounds of the 
abdomen treated at the University Hospital, Baltimore, resulting in 16 recov- 
eries and 15 deaths, says that in two cases which died, perforations of the 
intestine were overlooked at operation. We feel that overlooked injury at 
the time of operation is one of the most important causes of the present 
high death rate in perforating wounds of the abdomen. Since studying our 
own series we are more strongly convinced than ever of this fact, and we 
may add that with this conviction there has also come a good deal of chagrin, 
and a lesson which we know will be helpful personally and we hope may 
be of some assistance to others in the treatment of these injuries. The 
operations in our series were performed by the attending and assistant 
attending members of the staff, and the former chief resident physicians 


of the hospital during this period. 


TABLE I 
Stab Cases Gunshot Cases 
Recoveri Deaths Recoveries Deaths 
re A — 
Non- Non- 
Operative operative Operative operative 
Age average 31.7 40.5 33 26.1 32.9 31 
Colored 35 7 2 20 24 6 
White 27 10 2 41 31 14 
Male 56 15 4 53 47 15 
Female 6 2 oO 5 5S 2 
Stab Wounds 
T recoveries . 63 
Otal stab-wound cases S 
+ deaths 21 
Cc recoveries 60 
ases operated upon 7 
| | se deaths 17 
, recoveries 3 
Cases not operated upon 7 
deaths 4 


The total mortality of the stab-wound cases is 25 per cent.; the operative 
mortality is 22 per cent. A brief analysis of the cases recovering after opera- 


tion revealed that in 19 instances there was penetration without visceral injury. 


Group | 
Stab-wound Injuries—O peration—Recovery 


Case I.—Colored man, thirty-two years old. Operation, hours after injury.—? 
Location of wound.—Upper right abdomen. Operative findings——Wound of liver, dia- 
phragm and pleura. Operation.—Laparotomy, liver pack, secondary rib resection, drain- 
age. Complications.—Sub-diaphragmatic abscess. Days in hospital.—Sixty-five. 

Case II.—Colored man, thirty-one years old. Operation, hours after injury.— 


Three and one-half. Location of wound.—Lower right abdomen, anterior. Operative 
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findings.—Intestine protruding; slight hemorrhage. Operation.—Exploratory 
omy; irrigation N. S. S.; drainage. Days in hospital—Twenty-one. 

Case IIIl.—White man, twenty-three years old. Operation, hours after injury.—? 
Location of wound.—Lower right abdomen, anterior. Operative findings.— Penetrating 
wound; slight hemorrhage. Operation.—Exploratory laparotomy; no drainage. 
in hospital.—Eighteen. 


laparot- 


Days 


Case IV.—White man, forty-seven years old. Operation, hours after injury.— 
One and one-half. Location of wound.—Upper left abdomen, anterior. Operative find- 
ings.—Laceration of mesentery, slight hemorrhage. Operation.—Laparotomy, ligation: 
no drainage; irrigation N. S. S. Days in hospital.—Twenty. 

Case V.—White man, sixteen years old. Operation, hours after injury—? Loca- 
tion of wound.—Lower left abdomen, anterior. Operative findings.—Four perforations 
ileum; laceration of mesentery; severe hemorrhage. Operation.—Enterorraphy ; irriga- 
tion N. S. S.; drainage. Days in hospital.—Thirty-two. 

Case VI.—White man, thirty-one years old. Operation, hours after injury—One 
and one-quarter. Location of wound.—Upper left abdomen, from back. Operative find- 
ings—Wound of spleen; diaphragm; pleura; slight haemorrhage. Operation. 
Laparotomy; drainage. Complications——Pulmonary collapse. Days in_ hospital.— 
Twelve. 

Case VII.—Colored man, fifty years old. Operation, hours after injury. 
Location of wound.—Upper left abdomen, anterior. Operative findings.—Two perfora- 
tions stomach; slight hemorrhage. Operation.—Gastrorrhaphy; no drainage. 
cations.—Local peritonitis. Days in hospital.—Thirty. 


Two. 
Compli- 


Case VIII.—Colored man, thirty-six years old. Operation, hours after injury. 
Three. Location of wound.—Upper mid-abdomen. Operative findings.—Wound 
stomach; evisceration of stomach and omentum; moderate hemorrhage. 
Gastrorrhaphy. Days in hospital.—Thirteen. 


of 
Operation.— 


Case IX.—White man, twenty years old. Operation, hours after injury —Four and 
one-half. Location of wound.—Upper left abdomen. Operative findings.—One perfora- 
tion of small intestine; laceration mesentery. Operation.—-Enterorrhaphy suture; no 
drainage. Days in hospital.—Thirteen. 

Cas—E X.—White man, twenty-two years old. Operation, hours after injury.— 
Three. Location of wound.—Upper left abdomen. Operative findings—Wound of 
stomach; slight hemorrhage. Operation.—Gastrorrhaphy; no drainage. Days in hos- 
pital.—Thirty. 

Casp XI.—White woman, thirty-eight years old. Operation, hours after injury. 
Location of wound.—Left lower abdomen. Operative findings.—Penetrating wound; 
severe hemorrhage; external wound. Operation—Exploratory laparotomy; no drainage. 
Days in hospital.—Eighteen. 

Case XII.—White man, twenty-one years old. Operation, hours after injury. 
Location of wound.—Upper left abdomen; anterior; multiple. Operative findings.— 
Wound of stomach; diaphragm; pleura. Operation.—Gastrorrhaphy ; suture diaphragm; 
drainage. Days in hospital—Twenty. 

Case XIII.—White man, twenty-two years old. Operation, hours after injury. 
Location of wound.—Lower left abdomen. Operative findings.—Penetrating wound. 
Operation.—Exploratory laparotomy; no drainage. Complications.—Partial obstruction 
fifth day. Days in hospital.—Seventeen. 

Case XIV.—White man, twenty-two years old. Operation, hours after injury.— 
Eighteen. Location of wound.—Upper left abdomen; anterior. Operative findings.— 
Wound of diaphragm. Operation.—Exploratory laparotomy ; suture diaphragm; no drain- 
age. Days in hospital.—Fifteen. 


Case XV.—White man, twenty-five years old. Operation, hours after injury.—One. 


Location of wound.—Upper left abdomen, lateral. Operative findings.—Laceration of 
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mesentery ; moderate hemorrhage. Operation.—Exploratory laparotomy; suture mesen- 
tery; drainage. Days in hospital.—Eleven. 

Case XVI.—White man, forty-seven years old. Operation, hours after injury.—Two. 
Location of wound.—Lower abdomen. Operative findings.—Laceration of mesentery; 
evisceration of small intestine and omentum; moderate hemorrhage. Operation.—Repair 
mesentery; no drainage. Complications—Pneumonia. Days in hospital—Twenty-five. 

Case XVII.—White man, thirty-one years old. Operation, hours after injury.— 
Two. Location of wound.—Lower right abdomen; anterior. Operative findings.— 
Omentum protruding; no visceral injury. Operation—Exploratory laparotomy; drain- 
age. Complications.—Local peritonitis. Days in hospital—Thirteen. 

CasE XVIII.—White man, twenty-three years old. Operation, hours after injury.—? 
Location of wound.—Upper left abdomen; anterior. Operative findings——Small puncture 
liver; slight hemorrhage. Operation.—Exploratory laparotomy; suture liver; drainage. 
Days in hospital.—Twenty-three. 

Case XIX.—Colored man, fifty years old. Operation, hours after injury —One and 
three-quarters. Location of wound.—Lower left abdomen; anterior. Operative findings.— 
Penetrating wound; small intestine protruding. Operation—Exploratory laparotomy ; 
drainage. Days in hospital.—Twenty. 

Case XX.—White man, twenty-two years old. Operation, hours after injury.— 
Three. Location of wound.—Upper right abdomen; anterior. Operative findings.— 
Four perforations large intestine; severe hemorrhage. Operation.—Enterorrhaphy ; 
irrigation N. S. S.; drainage. Days in hospital—Twenty-eight. 

Case XXI.—White man, twenty years old. Operation, hours after injury.—One. 
Location of wound.—Lower left abdomen; lateral. Operative findings.—Penetrating 
wound; omentum protruding. Operation—Exploratory laparotomy; drainage. Days 
in hospital—Thirteen. 

Case XXII.—White man, twenty-six years old. Operation, hours after injury.—? 
Location of wound.—Abdomen. Operative findings.—Penetrating wound; . slight 
hemorrhage. Operation.—Exploratory laparotomy; drainage. Days in _hospital.— 
Fourteen. 

Case XXIII.—Colored man, twenty-seven years old. Operation, hours after injury. 
—One. Location of wound.—Upper left abdomen; anterior. Operative findings.— 
Wound of stomach; laceration of omentum; moderate hemorrhage. Operation.— 
Gastrorrhaphy; repair omentum; drainage. Complications—Pulmonary collapse right 
lower lobe. Days in hospital_—Nineteen. 

Case XXIV.—Colored man, twenty-four years old. Operation, hours after injury.— 
One and one-half. Location of wound.—Lower left abdomen; anterior. Operative find- 
ings.—Penetrating wound. Operation.—Exploratory laparotomy; no drainage. Days in 
hospital.—N ine. 

CasE XXV.—White man, thirty-five years old. Operation, hours after injury.—? 
Location of wound.—Upper left abdomen; chest. Operative findings——Two perfora- 
tions jejunum; multiple wounds mesentery; puncture left pleura; severe hemorrhage. 
Operation.—Resection of jejunum with end-to-end anastomosis; drainage. Days in 
hospital.—Thirty-two. 

Case XX VI.—Colored man, twenty-four years old. Operation, hours after injury.— 
Four. Location of wound.—Upper left abdomen; anterior. Operative findings.—Pene- 
trating wound; slight hemorrhage. Operation——Exploratory laparotomy; no drainage. 
Days in hospital.—Twelve. 

Case XXVII.—White man, twenty-eight years old. Operation, hours after injury.— 
One. Location of wound—Upper and lower right abdomen. Operative findings.— 
Wound of bladder; slight haemorrhage. Operation.—Suture bladder; drainage. Days 
in hospital.—Sixteen. 

Case XXVIIIL.—White man, twenty-five years old. Operation, hours after injury.— 
Five and one-half. Location of wound.—Lower right abdomen; anterior. Operative 
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findings.—Penetrating wound; laceration of omentum; omentum protruding; moderate 
hemorrhage. Operation—Exploratory laparotomy; suture; ligation; no drainage, 
Days in hospital——Fourteen. 

Case XXIX.—Colored man, forty-two years old. Operation, hours after injury. 
Two and one-half. Location of wound.—Lower left abdomen; anterior. Operative find- 
ings.—One perforation small intestine; moderate hemorrhage. Operation.—Enteror- 
rhaphy; suture; drainage. Days in hospital.—Seventeen. 

Case XXX.—White man, twenty-six years old. Operation, hours after injury. 
Two. Location of wound.—Upper right abdomen; anterior. Operative findings. 
Penetrating wound. Operation.—Exploratory laparotomy; no drainage. Complications. 

Infection of wound. Days in hospital—Twenty. 

Cast XXXI.—Colored man, forty-nine years old. Operation, hours after injury. 
Two and one-half. Location of wound.—Anterior abdomen. Operative findings. 
Penetrating wound; severe hemorrhage from omentum. Operation.—Exploratory 
laparotomy ; ligation; no drainage. Days in hospital.—Nineteen. 

Case XXXII.—Colored man, thirty-six years old. Operation, hours after injury. 
One. Location of wound.—Upper left abdomen; posterior lateral. Operative findings. 
Small intestine protruding through penetrating wound. Operation.—Exploratory 
laparotomy; no drainage. Days in hospital.—Nineteen. 

Case XXXIII.—White man, thirty-five years old. Operation, hours after injury. 
Three-quarters. Location of wound.—Upper left abdomen; anterior. Operative findings. 

Laceration of mesentery of small intestine. Operation Exploratory laparotomy ; 
suture; no drainage. Days in hospital—Fourteen. 

Case XXXIV.—White man, thirty-eight years old. Operation, hours after injury. 
Two. Location of wound.—Upper left abdomen; anterior. Operative findings. 
Severance of hypogastric vein; wound of mesentery: descending colon. Operation. 
Exploratory laparotomy ; ligation. Days in hospital.—Fighteen. 

Case XXXV.—White man, thirty-nine years old. Operation, hours after injury. 
One. Location of wound.—Upper left abdomen; anterior. Operative findings.—Per- 
foration of jejunum; laceration of mesentery; hemorrhage. Operation.—Enterorrhaphy ; 
suture; no drainage. Days in hospital.—Eighteen. 

Case XXX VI.—Colored man, twenty-six years old. Operation, hours after injury. 
Two. Location of wound.—Upper left abdomen; anterior. Operative findings.—Pene- 
trating wound of liver; moderate hemorrhage. Operation.—Laparotomy ; suture of liver: 
no drainage. Days in hospital.—Fourteen. 

Cas—E XXXVII.—Colored man, ? years old. Operation, hours after injury.—One. 
Location of wound.—Lower right abdomen; anterior. Operative findings.— Penetrating 
wound. Operation.—Exploratory laparotomy; no drainage. Days in_ hospital. 
Sixteen. 

Cas—E XXXVIII.—Colored woman, fifty years old. Operation, hours after injury. 
Three and one-half. Location of wound.—Left lateral abdomen (flank). Operative 
findings.—Penetrating wound; laceration mesentery; descending colon. Operation. 
Exploratory laparotomy; ligation; drainage. Days in hospital.—Thirty. 

Case XXXIX.—Colored man, eighteen years old. Operation, hours after injury. 
One. Location of wound.—Lower right abdomen; anterior. Operative findings. 
Omentum protruding. Operation.—Omentum excised; no drainage. Days in hospital. 
Thirteen. 

Case XL.—Colored man, thirty-five years old. Operation, hours after injury. 
Fourteen. Location of wound. Lower left abdomen; anterior. Operative findings. 
Penetrating wound; slight hemorrhage. Operation.—Exploratory laparotomy; drain- 
age. Complications.—Local peritonitis. Days in hospital—Fourteen. 


Case XLI.—Colored man, thirty-five years old. Operation, hours after injury. 


One. Location of wound.—Upper left abdomen; anterior. Operative findings.—Pene- 
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trating wound; evisceration jejunum; slight haemorrhage. Operation. 
laparotomy ; ligation; no drainage. Days in hospital—Seventeen. 
Case XLII.—White man, twenty-eight years old. 


Exploratory 


Operation, hours after injury. 
One. Location of wound.—Upper left abdomen; lateral (flank). Operative findings. 
Two perforations small intestine ; two of large intestine; laceration of mesentery; severe 
hemorrhage. Operation.—Enterorrhaphy, with drainage. Days in hospital. 
Case XLIII.—Colored man, twenty-five years old. 


Nine and one-half. Location of wound. 


Thirty. 
Operation, hours after injury.— 
Upper left abdomen; anterior. Operative 
findings.—One perforation small intestine; laceration of mesentery; severe haemorrhage. 
Operation.—Enterorrhaphy; suture; ligation; no drainage. 
peritonitis. Days in hospital_—Twenty-three. 
CasE XLIV.—White man, forty years old. 


Complications.—General 


Operation, hours after injury.—One 
and one-half. Location of wound.—Upper and lower left abdomen; anterior. 
findings.—Evisceration of omentum and_ small intestine. 
laparotomy; no drainage. Days in hospital.—Sixteen. 

CasE XLV.—White man, thirty-two years old. 


Operative 
Operation.—Exploratory 


Operation, hours after injury.- 
Seven. Location of wound.—Lower left abdomen; anterior. Operative findings. 
Laceration peritoneal; coat of sigmoid; slight hemorrhage. Operation. 
laparotomy ; suture; no drainage. Days in hospital.—Seventeen. 


Case XLVI.—Colored man, thirty-four years old. 


Exploratory 


Operation, hours after injury.- 
Two. Location of wound.—Lower left abdomen. Operative findings. 
wound; omentum protruding. Operation.—Exploratory laparotomy; with drainage. 
Complications.—W ound infection. Days in hospital.—Thirty-four. 

Case XLVII.—Colored man, thirty-five years old. Operation, hours after injury.— 
One and one-quarter. Location of wound.—Lower left abdomen. 


Penetrating 


Operative findings.- 
One perforation small intestine; slight hemorrhage ; evisceration small intestine. 
tion.—Enterorrhaphy ; suture; with drainage. Days in hospital. 

Case XLVIII.—Colored woman, twenty-three years old. 


Opera- 
Eighteen. 

Operation, hours after 
injury.—Eight. Location of wound.—Upper right abdomen; anterior. Operative find- 
ings.—Laceration of gastrocolic omentum; severe hemorrhage. Operation. 
laparotomy; drainage. |§Complications—Wound _ infection. 
Thirty-three. 


Exploratory 
Days in hospital. 


Case XLIX.—Colored man, thirty-one years old. Operation, hours after injury.— 
One. Location of wound.—Upper left abdomen; anterior. Operative findings——Lacera- 


tion mesentery; transverse colon; moderate hemorrhage. Operation—Exploratory 


laparotomy ; ligation; drainage. Complications—Wound infection. 


Days in hospital.— 
Nineteen. 


Case L.—Colored man, twenty-five years old. Operation, hours after injury —Two. 


Location of wound.—Lower right abdomen; anterior. Operative findings——One per- 
foration small intestine; omentum protruding; slight haemorrhage. 
Enterorrhaphy ; suture; drainage. Complications. 


Twenty-seven. 


Operation.— 
Local peritonitis. Days in hospital. 


Case LI.—Colored woman, twenty-two years old. 


Operation, hours after injury.— 
One and one-half. Location of wound. 


Upper right abdomen; anterior. Operative find- 
ings.—Wound of liver; severe hemorrhage. Operation.—Exploratory laparotomy ; pack; 
drainage. Days in hospital.—Fifteen. 
Case LII.—Colored man, ? years old. Operation, hours after injury.—Five. Loca- 
tion of wound.—Upper left abdomen. Operative findings.—Laceration of 
moderate haemorrhage. Operation.—Exploratory laparotomy ; 
Complications.—Left pleurisy. Days in hospital.—Seventeen. 
Case LIII.—White man, thirty-two years old. 
Two and one-half. Location of wound. 


mesentery ; 
ligation; drainage. 


Operation, hours after injury.— 
Upper left abdomen; anterior. Operative find- 
ings.—Penetrating wound; round ligament of liver severed. 
laparotomy; no drainage. Days in hospital.—Fifteen. 
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Case LIV.—Colored man, thirty-four years old. Operation, hours after injury.— 
Two. Location of wound.—Upper left abdomen; anterior. Operative findings.—Lacera- 
tion of gall-bladder ; omentum protruding ; slight hemorrhage. Operation.—Exploratory 
laparotomy ; suture ligation with drainage. Days in hospital—Eighteen. 

Case LV.—Colored man, thirty-nine years old. Operation, hours after injury. 
Five. Location of wound.—Upper left abdomen; lateral. Operative findings.—Pene- 
trating wound; severe hemorrhage; laceration gastrocolic omentum; omentum pro- 
truding. Operation—Exploratory laparotomy; ligation with drainage; reinfusion 500 
cubic centimetres of blood. Complications—Wound infection. Days in hospital._— 
Twenty-three. 

Case LVI.—Colored man, twenty-two years old. Operation, hours after injury.— 
One-half. Location of wound.—Lower left abdomen; anterior. Operative findings.— 
One perforation small intestine; slight hemorrhage; omentum protruding. Operation.— 
Enterorrhaphy ; no drainage. Days in hospital.—Eleven. 

Case LVII.—Colored female, twenty-eight years old. Operation, hours after in- 
jury—Ten. Location of wound.—Upper left abdomen, from back. Operative findings.— 
One perforation large intestine; descending colon. Operation—Enterorrhaphy, with 
drainage. Complications—Wound infection. Days in hospital—Twenty-three. 

Case LVIII.—Colored man, twenty-nine years old. Operation, hours after injury.— 
Two. Location of wound.—Upper left abdomen; posterior. Operative findings.—Lacera- 
tion of spleen (slight) and diaphragm; slight hemorrhage ; omentum protruding. Opera- 
tion.—Exploratory laparotomy; suture with drainage. Complications.—Wound rupture 
ninth day; resutured. Days in hospital.—Thirty-one. 

Case LIX.—Colored man, thirty-eight years old. Operation, hours after injury.— 
Four. Location of wound.—Upper left abdomen; anterior. Operative findings.—Wound 
of liver; pancreas (slight) ; severe hemorrhage. Operation.—Exploratory laparotomy ; 
packing with drainage. Days in hospital.—Seventeen. 

Case LX.—Colored man, twenty-five years old. Operation, hours after injury. 
Twelve. Location of wound.—Upper left abdomen; anterior. Operative findings.—One 
perforation of anterior wall of stomach. Operation.—Gastrorrhaphy; suture with drain- 
age. Complications.—Wound infection. Days in hospital—Twenty-three. 


Stab-wound Injuries—No Operation—Recovery 


Case I.—White man, thirty-five years old. Multiple stab wounds, penetrating, but 
probably no perforations. Refused operation. Left hospital in two days with signs of 
peritonitis still present. Readmitted to hospital three times during the next month with- 
out abdominal symptoms, but infection still present in shoulder wounds. 

Case II.—Colored man, thirty-six years old. Single stab wound, penetrating but 
probably no visceral injury. Refused operation. Apparently had local peritonitis which 
subsided. Left hospital in five days, earlier than advised; but in good condition. 

Case III.—Colored man, thirty-two years old. Multiple stab wounds. Penetrating 
wound right thoracic cavity, surgical emphysema (no effusion of consequence) ; pene- 
trating wound upper abdomen without visceral injury; no peritonitis; no infection of 
wounds; no complications. Left the hospital in eleven days. 


Stab-wound Injuries—O peration—Death 


Case I.—Colored man, twenty-four years old. Operation, hours after injury.—One 
and three-quarters. Location of wound injury.—Lower right abdomen; anterior. Opera- 
tive findings—Two perforations small intestine; two of large intestine: severe hemor- 
rhage. Operation.—Enterorrhaphy ; irrigation N. S. S.; drainage. Time and autopsy 
cause of death—Fourteen hours; hemorrhage; shock; early peritonitis. 

Case II.—Colored woman, fifty-seven years old. Operation, hours after injury.— 
Two. Location of wound injury.—Upper left abdomen. Operative findings—Wound 
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on under surface of liver; severe hemorrhage. Operation—Exploratory laparotomy ; 
packing. Time and autopsy cause of death—On table; haemorrhage; shock. 
Case I1].—White man, thirty-six years old. Operation, hours after injury.— 


Twenty-one. Location of wound injury.—Upper left abdomen; anterior. Operative 
findings.—One perforation of stomach; wound of diaphragm; moderate haemorrhage. 
Operation._-Gastrorrhaphy; suture diaphragm. Complications.—Delirium tremens. 


Time and autopsy cause of death—Four days; peritonitis; pneumonia; pleurisy; 
pericarditis. 

Case IV.—Colored man, twenty-one years old. Operation, hours after injury.— 
Three. Location of wound injury.——Lower left abdomen. Operative findings—Wound 
of mesentery ; severe hemorrhage. Operation.—Repair mesentery; suture pack; drain- 
age. Complications.—General peritonitis; lobar-broncho pneumonia. Time and autopsy 
cause of death.—Four days; general peritonitis ; lobar and broncho pneumonia. 

Case V.—White man, thirty-nine years old. Operation, hours after injury.—? 
Location of wound injury.—Left mid-abdomen. Operative findings.—Six perforations 
descending colon; severe haemorrhage. Operation.—Enterorrhaphy; drainage. Com- 
plications.— Wound infection. Time and autopsy cause of death.—Four days; peritonitis ; 
pneumonia; leakage from site of repair. 

Case VI.—Colored man, twenty-nine years old. Operation, hours after injury.— 
Two and one-half. Location of wound injury.—Left lower abdomen; anterior; left 
chest; anterior. Operative findings.—No evidence of visceral injury or bleeding found 
first operation; vomiting seventh day; tenth day second operation; obstruction; in- 
testinal leakage at site of obstruction; four days later third operation; intestinal 
obstruction; leakage faces from wound; condition improved very much for six days; 
then gradually got worse; died fourteen days after third operation. Operation.—Ex- 
ploratory laparotomy ; no drainage; second operation, resection; end-to-end anastomosis ; 
drainage; third operation, drainage. Complications.—Abdominal infection; obstruction; 
general peritonitis ; fecal fistula. Time and autopsy cause of death.—Twenty-eight days; 
general peritonitis and intestinal obstruction; left subphrenic abscess. 

Case VII.—White man, forty-seven years old. Operation, hours after injury.— 
One and three-quarters. Location of wound injury—Upper right abdomen; anterior. 
Operative findings——Wound of liver; moderate hemorrhage. Operation—Exploratory 
laparotomy ; suture with drainage. Complications.—Meningitis. Time and autopsy cause 
of death—Twenty-three days; peritonitis; subphrenic abscess; septic nephritis. 

Case VIII.—White man, seventy years old. Operation, hours after injury.—One. 





Location of wound injury.—Lower right abdomen; anterior. Operative findings.— 
Suicide; excision section small intestine; completely severed colon; severe hzemor- 
rhage. Operation—Fixation of severed ends of intestines to abdominal wall. Time and 
autopsy.—Three and one-half days; shock and peritonitis; no autopsy. 

Case IX.—White man, fifty years old. Operation, hours after injury—Two. Loca- 
tion of wound injury.—Left abdomen; upper lateral. Operative findings—Wound of 
spleen and stomach; profuse hemorrhage; diaphragm injured. Operation.—Splenic 
pedicle clamped; packing. Time and autopsy cause of death—On table: severe hzmor- 
rhage before operation was concluded. 

Case X.—White man, twenty-nine years old. Operation, hours after injury.— 
Fight (refused early operation). Location of wound injury—Upper left abdomen; 
anterior. Operative findings.—Injury to posterior wall of stomach; diaphragm; pleura; 
moderate hemorrhage. Operation.—Gastrorrhaphy; suture with drainage. Complica- 
tions.—Collapse of left lung; early peritonitis; pleurisy. Time and autopsy cause of 
death.—Fifteen hours; hemorrhage; shock. 

Case XI.—Colored man, ? years old. Operation, hours after injury —One. Loca- 
tion of wound injury—Upper right abdomen; anterior. Operative findings——Wound 
through edge of liver; severe hemorrhage; laceration gastrohepatic omentum. Opera- 
tion.—Exploratory laparotomy, three large packs with drainage. Time and autopsy 
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cause of death—Four hours; hemorrhage; penetration right pleura; wound superior 
vena cava overlooked at operation. 

Case XII.—Colored man, thirty-five years old. Operation, hours after injury. 
and one-half. Location of wound injury.—Upper left abdomen; anterior. Operative 
findings—Wound of stomach; severe hemorrhage; second operation for rupture of 
wound with evisceration of intestines. Operation.- 


One 


First operation, gastrorrhaphy; no 
drainage; second operation second day, wound repair; drainage. Complications. 
tured wound; general peritonitis. Time and autopsy cause of death.—Four days; 
eral peritonitis. 


Rup- 
gen- 


Case XIII.—White man, twenty-six years old. Operation, hours after injury. 
Qne to two. Location of wound injury.—Left abdomen; anterior. Operative findings. 
One perforation small intestine; injury to mesenteric border of ileum; severe hemor- 
rhage. Operation.—Enterorrhaphy; no drainage; second day after operation drained 
for peritonitis. Complications.—General peritonitis. Time and autopsy cause of death. 
Two days; general peritonitis; fulminating. 

CasE XIV.—White man, forty-four years old. Operation, hours after injury. 
One and one-half. Location of wound injury.—Right abdomen; multiple of chest and 
body (17 wounds). Operative findings.—One perforation of stomach; transverse colon; 
laceration of omentum; moderate hemorrhage; wound of left lung. Operation.—Gas- 
trorrhaphy; enterorrhaphy; repair omentum; drainage. Complications.—Delirium 
tremens. Time and autopsy cause of death.—Seven days; peritonitis; wounds of 
and left kidney overlooked. 


liver 


Case XV.—Colored man, sixty years old. Operation, hours after injury.—One. 
Location of wound injury—Upper and lower right abdomen; anterior (multiple). 
Operative findings.—Laceration of liver; penetrating wounds; moderate haemorrhage. 
Operation.—Laparotomy ; packing liver wound (too tight). Complications.—Pulmonary 
cedema; biliary fistula. Time and autopsy cause of death—Seven days; pneumonia; 
infection of liver wound; subphrenic abscess. 

Case XVI.—Colored woman, twenty-five years old. Operation, hours after injury. 
Four and one-half. Location of wound injury.—Upper left abdomen; anterior. Operative 
findings.—Six perforations jejunum; one of transverse colon; moderate hemorrhage. 
Operation.—Enterorrhaphy; ligation; suture; drainage. Complications.—Local _peri- 
tonitis; pulmonary cedema. Time and autopsy cause of death.—Four days; hemorrhage ; 
shock; advanced pulmonary tuberculosis contributing cause. 

Case XVII.—White man, fifty-three years old. Operation, hours after injury. 
Eighteen. Location of wound injury.—Lower left abdomen; anterior; multiple. Opera- 
tive findings.—Multiple perforations small intestine and mesentery ; one of mesosigmoid ; 
moderate hemorrhage. Operation.—Resection of fifteen inches ileum and lateral anas- 


tomosis; drainage. Time and autopsy cause of death—Four days; septic peritonitis. 
Stab-wound Injuries—-No operation—Death 


Case I.—White man, forty years old. Multiple stab wounds of heart and abdomen; 
penetrating. Died two minutes after admission. No autopsy. 

Case II.—White man, forty-two years old. Single stab wound left upper abdomen. 
Had generalized cedema with cardiac decompensation. Suicide. Died in twenty hours. 
No autopsy. 

Case III.—Colored man, ? years old. Single stab wound left upper abdomen. 
Died immediately after admission. Autopsy showed clot in pericardium causing com- 
pression of heart; right side of right ventricle penetrated. 

Case I1V.—Colored man, twenty-three years old. Single stab wound epigastrium. 
Signs of severe hemorrhage; omentum protruding. Died in twenty minutes. No 
autopsy. 
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mesentery was injured in 17 cases (no associated injuries in 7) 
omentum was injured in 6 cases (no associated injuries in 2) 
stomach was injured in 6 cases (multiple—1) 

small intestine was injured in 11 cases (multiple—3) 
large intestine was injured in 3 cases (multiple—2) 
urinary bladder was injured in I case 

liver was injured in 3 cases 

spleen was injured in I case (small wound) 

» pancreas was injured in I case (small wound) 


f. . 
| intestine 8 


Evisceration was noted in 17 instances 4 stomach a 


In 7 


The 


Hemorrhage was severe in 7 cases, moderate in II, and slight in 16. In 26 
there was no note as to hemorrhage. 


in most of the evisceration cases. 


clothes wit 
group was 


A resection with end-to-end anastomosis was done in one case for multiple 


injuries to 


perforations, 2 small intestine perforations, and one liver wound. The 
complications included—wound infection, 7; rupture of wound and eviscera- 


tion (ninth 
2; pleurisy 


Three cases recovered without operation who suffered penetrating wounds. 
Two of these patients refused to have operations performed. 


omentum 8 


| unilateral 
cases the pleural cavity was penetrated (, . 
’ bilateral 


» diaphragm was perforated in 5 cases. 


very simple. 


the jejunum and its mesentery. In 20 cases the wound was 
closed without drainage, including 14 without visceral injury, 3 stomach 


> 


day), 1; partial obstruction, I; pneumonia, 2; pulmonary collapse, 


, I; subphrenic abscess, 1; and phlebitis, 1. 


suffered visceral damage. 


Seventeen of the 77 cases operated upon died. Autopsies were performed 
s (88 per cent.). There are a few outstanding features in this 
g cases hemorrhage was severe, and in 7 it was moderate in 


on I5 case 
group. In 


amount. Four deaths occurred within fifteen hours, and can be attributed 


directly to hemorrhage and shock. Thirteen died within four days, and all 
severe hemorrhage cases died within four days. 


/ 


Shock as a rule was not marked except 
when associated with considerable hemorrhage. It was surprisingly slight 
In several instances the patients had 
walked into the receiving ward with a part of their intestines resting in their 


h but little evidence of shock. The operative procedure in this 


The other one 
was admitted many hours after being stabbed without symptoms of visceral 


injury, and was treated conservatively. We do not believe that any of them 


In 2 cases resection of 








small intestine was done (one lateral and one end-to-end anastomosis). In 


four cases 


Wounds of the liver and left kidney were overlooked at operation in a case 
suffering multiple penetrating wounds of chest and abdomen with per- 
forations of stomach and colon. 


the abdomen was closed without drainage. At autopsy peritonitis 
was found in II cases, pneumonia in 3, and subphrenic abscess in three. 


The cause of death was peritonitis on the 
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seventh day. In one case leakage occurred after repair of six perforations 
of the colon. Death resulted on the fourth day from peritonitis. 


Gunshot Wounds 


ry. recoveries oI 
Total gunshot-wound cases eee 

deaths. 75 
_ recoveries 59 
Cases operated upon .............. 114 

deaths 55 
a recoveries... 2 
Cases not operated upon. 22 

deaths. 20 


A total mortality of 55.14 per cent. is shown in this group and an opera- 
tive mortality of 48.2 per cent. In the group of operative recoveries of 
which there were 59, hemorrhage was severe in 27, moderate in 12, slight in 
12, and no note as to hemorrhage in 8 cases. In 21 cases visceral injuries 
were single, and in 32 they were multiple. 

Group II 
Gunshot Wound Injurtes—Operation—Recovery 


Case I.—Colored man, forty-two years old. Operation, hours after injury.—Two. 
Location of wound.—Upper left abdomen; anterior. Operative findings.—Wound of 
liver; severe hemorrhage. Operation.—Packing wound; drainage. Days in hospital. 
Thirty-four. 

Case I1.—Colored man, twenty-seven years old. Operation, hours after injury. 
One and one-cuarter. Location of wound.—Lower left abdomen; anterior. Operative 
findings.—Two perforations sigmoid; moderate hemorrhage. Operation.—Enteror- 
rhaphy; suture; drainage. Complications—Wound infection. Days in_ hospital 
Eighteen. 

Case III.—Colored man, twenty-seven years old. Operation, hours after injury. 
Three. Location of wound.—Lower left abdomen: anterior. Operative findings. 
Wound of bladder; slight hemorrhage. Operation ——Marsupialization with drainage. 
Days in hospital.—Fifty-nine. 

Case IV.—White man, seventy-three years old. Operation, hours after injury. 
One and one-half. Location of wound.—Upper left abdomen; anterior. Operative find- 
ings.—Perforation of stomach; severe hemorrhage. Operation.—Gastrorrhaphy ; suture ; 
drainage. Days in hospital.—Fifty-nine. 

Case V.—White man, nineteen years old. Operation, hours after injury —One and 
one-half. Location of wound.—Mid-abdomen. Operative findings.—Two perforations 
jejunum; severe hemorrhage. Operation.—Enterorrhaphy ; suture; packing. Complica- 
tions.—Pneumonia effusion. Days in hospital.—Forty. 

Case VI.—White woman, sixteen years old. Operation, hours after injury. 
Location of wound.—Right upper abdomen. Operative findings.—Wound of liver; severe 
hemorrhage. Operation.—Packing wound. Days in hospital.—Fourteen. 


Case VII.—Colored man, twenty-six years old. Operation, hours after injury. 


Three and one-half. Location of wound.—Lower left abdomen; posterior. Operative 


findings.—Wound right ureter. Operation —Drainage. Complications.—Urinary fistula; 
posterior ; healed spontaneously. Days in hospital.—Forty-four. 


Case VIII.—Colored woman, twenty-five years old. Operation, hours after injury. 


Two, Location of wound.—Lower left abdomen; anterior. Operative findings. 


Wound of liver; severe hemorrhage. Operation.—Packing wound; drainage. Compli- 


cations.—Liver abscess? drainage; fever five weeks. Days in hospital.—Seventy. 
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Case I1X.—White man, twenty-one years old. Operation, hours after injury.—Two. 
Location of wound.—Upper left abdomen; anterior. Operative findings——Wound of 
liver; moderate hemorrhage. Operation.—Packing wound. Complications.—Pleurisy ; 
pneumonia. Days in hospital.— Nineteen. 

Case X.—White woman, twenty-three years old. Operation, hours after injury.— 
One and one-half. Location of wound.—Upper right abdomen; anterior. Operative 
findings.—Wound of pancreas; one perforation of small intestine and one of stomach; 
moderate hemorrhage. Operation.—Gastrorrhaphy; enterorrhaphy; suture; drainage. 
Complications.—Duodenal fistula; local peritonitis; fistula healed spontaneously. Days 
in hospital.—Ninety-two. 

Case XI.—White man, twenty-seven years old. Operation, hours after injury.—One. 
Location of wound.—Upper right abdomen; anterior. Operative findings.—Two per- 
forations stomach; six perforations small intestine; one of transverse colon and one of 
rectum; moderate hemorrhage. Operation.—Gastrorrhaphy ; enterorrhaphy; irrigation 
with N. S. S., drainage. Days in hospital—Twenty-five. 

Case XII.—White man, twenty-five years old. Operation, hours after injury.— 
Five. Location of wound.—Upper left abdomen; anterior. Operative findings——Wound 
of diaphragm; pleura. Operation—Laparotomy; no drainage. Days in hospital.— 
Twelve. 

Case XIII1.—White man, twenty-two years old. Operation, hours after injury.— 
One to one and one-half. Location of wound.—Upper left abdomen; posterior. Opera- 
tive findings.—Wound of liver and stomach; moderate haemorrhage. Operation.— 
Gastrorrhaphy; drainage. Days in hospital.—Thirty. 

Case X1V.—White man, thirty-three years old. Operation, hours after injury.—? 
Location of wound.—Upper left abdomen; posterior. Operative findings.—Penetrating 
wound. Operation.—Laparotomy; no drainage. Days in hospital.—Nineteen. 

Case XV.—White girl, twelve years old. Operation, hours after injury—? Loca- 
tion of wound.—Lower abdomen. Operative findings.—Two perforations small intestine ; 
slight haemorrhage. Operation.—Enterorrhaphy; drainage. Days in hospital.—Fifteen. 

Case XVI.—White man, forty-three years old. Operation, hours after injury.— 
Twenty-seven. Location of wound.—Upper right abdomen; two wounds. Operative 
findings.—One_ perforation of cecum; moderate hemorrhage. Operation.—Enteror- 
rhaphy; drainage. Days in hospital—Twenty-three. 





Case XVII.—Colored man, twenty-eight years old. Operation, hours after injury. 

? Location of wound.—Left upper abdomen. Operative findings.—Perforation of 

spleen; severe hemorrhage. Operation.—Splenectomy; gauze pack; drainage; transfu- 

sion. Complications.—On twenty-fifth day onset of severe tertian malarial infection; 
plasmodia recovered; responded to quinine therapy. Days in hospital.—Forty-five. 

Case XVIII.—Colored man, forty years old. Operation, hours after injury—Two 
to three. Location of wound.—Left upper abdomen. Operative findings——No visceral 
injury; penetrating wound. Operation—Exploratory laparotomy; no visceral injury. 
Complications —Hemothorax ; thorocotomy; drainage. Days in hospital.—Sixteen. 

Case XIX.—White boy, five years old. Operation, hours after injury —? Location 
of wound.—Upper right abdomen; anterior. Operative findings—Wound of liver; 
severe hemorrhage. Operation.—Packing wound; drainage. Complications.—Biliary 
fistula; subphrenic abscess. Days in hospital_—Thirty-nine. 

Case XX.—Colored man, thirty-four years old. Operation, hours after injury.— 
One and one-half. Location of wound—Upper left abdomen; posterior. Operative 
findings.—Wound left kidney; severe hemorrhage. Operation.—Nephrectomy; drain- 
age. Complications.—Wound infection. Days in hospital.—Twenty-five. 

Case XXI.—White man, thirty-five years old. Operation, hours after injury.— 
One. Location of wound.—Upper right abdomen; lateral. Operative findings——Wound 
of liver; anterior surface; severe hemorrhage. Operation—Packing of wound with 
vaseline gauze. Days in hospital—One hundred and two. 
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Case XXII.—White man, twenty-three years old. Operation, hours after injury. 
Two and three-quarters. Location of wound.—Lower abdomen; anterior. Operative 
findings——Injury to veins in pelvis; severe hemorrhage. Operation.—Packing in 
pelvis; drainage. Days in hospital—Seventeen. 

Case XXIII.—White man, eighteen years old. Operation, hours after injury.— 
Twenty-six. Location of wound—Upper right abdomen. Operative findings——Two 
perforations small intestine; severe hemorrhage; laceration mesentery. Operation. — 
Enterorrhaphy; drainage; suture. Complications——Influenza. Days in_ hospital.— 
Thirty-one. 

Case XXIV.—Colored man, thirty years old. Operation, hours after injury —Two. 
Location of wound.—Lower left abdomen; anterior. Operative findings.—Large hzema- 
tona in spermatic cord; moderate hemorrhage. Operation.—Drainage. Days in hospi- 
tal.—Fourteen. 

CasE XXV.—White man, thirty-eight years old. Operation, hours after injury.— 
One. Location of wound. Lower abdomen. Operative findings.—Thirteen perforations 
small intestine; one of bladder; moderate hemorrhage. Operation.—Enterorrhaphy ; 
lateral anastomosis without resection; suture; drainage. Days in hospital—Forty-four. 

Case. XX VI.—Colored man, twenty-five years old. Operation, hours after injury. 
One and one-half. Location of wound.—Upper right abdomen; lateral. Operative find- 
ings.—Wound of liver and diaphragm; severe hemorrhage. Operation.—Packing liver 
wound; drainage. Complications——Wound infection. Days in hospital—Twenty-three. 

Case XXVII.—White man, nineteen years old. Operation, hours after injury. 
Two. Location of wound.—Lower abdomen from back. Operative findings.—Laceration 
gastro-colic omentum; injury lumbar plexus; severe hemorrhage. Operation.—Suture ; 
no drainage. Complications.—Paralysis left foot; wound infection; general peritonitis. 
Days in hospital.—Forty-three. 

CasE XXVIII.—White man, thirty-four years old. Operation, hours after injury. 
—One and three-quarters. Location of wound.—Upper right abdomen from back. Opera- 
tive findings.—Wound right lobe liver; right kidney; severe hemorrhage. Operation.— 
Packing; drainage; suture. Days in hospital—Twenty. 

Cas—E XXIX.—White man, twenty-two years old. Operation, hours after injury. 
Two. Location of wound.—Upper right, left abdomen; anterior. Operative findings. 
Wound of liver and stomach; severe hemorrhage. Operation.—Gastrorrhaphy ; packing. 
Days in hospital.—Twenty-five. 

Case XXX.—Colored man, forty-one years old. Operation, hours after injury. 
Location of wound.—Lower left abdomen; anterior. Operative findings.—Four perfora- 
tions small intestine; thrombosis of veins; mesentery. Operation.—Resection with 
lateral anastomosis; wound resutured sixth day; drainage. Complications.—General 
peritonitis. Days in hospital—Thirty-four. 

Case XXXI.—White girl, twelve years old. Operation, hours after injury —One. 
Location of wound.—Upper abdomen. Operative findings.—Wound of liver; spleen; 
stomach. Operation.—Suture; gauze pack; gastrorrhaphy; drainage. Days in hospital. 
—Twenty-six. 

Cass XXXII.—White man, twenty-seven years old. Operation, hours after injury. 
—One and one-half. Location of wound.—Upper abdomen; posterior; left side. Opera- 
tive findings—Upper edge of spleen nicked; slight hemorrhage. Operation.—Packing 
vaseline gauze; drainage. Complications.—Pleurisy. Days in hospital.—Thirteen. 

Case XXXIII.—White man, thirty-two years old. Operation, hours after injury. 
One. Location of wound.—Lower left abdomen; anterior. Operative findings.—Six 
perforations small intestine; one of sigmoid; several perforations omentum; severe 
hemorrhage. Operation.—Enterorrhaphy ; ligation; resection ileum; end-to-end anasto- 
mosis; no drainage. Complications.—General peritonitis; wound infections. Days in 
hospital.—T wenty-eight. 


Case XXXIV.—White man, eighteen years old. Operation, hours after injury.—? 
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Location of wound.—Upper left abdomen; posterior. Operative findings——One perfora- 
tion of stomach; four of jejunum; slight haemorrhage. Operation.—Gastrorrhaphy ; 
enterorrhaphy ; suture ligation; drainage. Complications—Wound infection. Days in 
hospital.—T wenty-six. 

CasE XXXV.—White man, forty years old. Operation, hours after injury.—? 
Location of wound.—Upper right abdomen; anterior. Operative findings——Wound of 
liver; diaphragm; pleura; severe hemorrhage. Operation.—Pack liver wound; drain- 
age. Complications.—Subphrenic abscess; hemothorax. Days in hospital.—Sixty-six. 

Case XXXVI.—White man, thirty-eight years old. Operation, hours after injury.— 
One. Location of wound.—Upper right abdomen; anterior. Operative findings——Wound 
of liver; diaphragm; pleura; moderate hemorrhage. Operation.—Packing; drainage. 
Complications.—Pneumothorax. Days in hospital_—Eighteen. 

Case XXXVII.—Colored man, twenty-seven years old. Operation, hours after 
injury.—Three and one-half. Location of wound.—Upper left abdomen; lateral; flank. 
Operative findings.—Three perforations sigmoid; three of mesentery; moderate hamor- 
rhage. Operation.—Suture; enterorrhaphy; drainage. Complications.—Slight local 
peritonitis. Days in hospital—Twenty-eight. 

Case XXXVIII.—White man, forty-one years old. Operation, hours after injury.— 
Five. Location of wound.—Lower left abdomen; anterior. Operative findings.—Nine 
perforations small intestine; severe hemorrhage; laceration mesentery. Operation.— 
Enterorrhaphy; drainage; suture; ligation. Complications.—Wound infections. Days 
in hospital—T wenty-four. 

CasE XXXIX.—White man, forty-four years old. Operation, hours after injury.— 
One. Location of wound.—Upper right abdomen; anterior. Operative findings.—Pene- 
trating wound of abdomen; slight hemorrhage. Operation—Exploratory laparotomy ; 
no drainage. Complications.—Fracture right ileum. Days in hospital—Seventeen. 

CasE XL.—White man, twenty-six years old. Operation, hours after injury —One. 
Location of wound.—Upper right abdomen; anterior. Operative findings—Wound of 
liver; severe hemorrhage. Operation—Packing; drainage. Complications —Wound 
infection; bronchopneumonia. Days in hospital_—Forty-five. 

Case XLI.—White boy, fifteen years old. Operation, hours after injury.—One. 
Location of wound.—Lower left abdomen; anterior. Operative findings.—Eight perfora- 
tions of ileum. Operation.—Resection ileum; end-to-end anastomosis; no drainage. 
Complications—Wound infection. Days in hospital—Twenty-five. 

Caseé XLII.—White man, twenty-eight years old. Operation, hours after injury.— 
One and one-half. Location of wound.—Upper right abdomen; anterior. Operative 
findings—Wound of liver; slight haemorrhage. Operation—Packing liver wound; 
drainage. Days in hospital.—Sixteen. 

Case XLIII1.—White boy, fourteen years old. Operation, hours after injury.—? 
Location of wound.—Upper right abdomen; anterior. Operative findings——Perforation 
of small intestine; laceration mesentery; ascending colon; retroperitoneal hematoma; 
slight hemorrhage. Operation.—Enterorrhaphy; suture; drainage. Days in hospital.— 
Eighteen. 

Case XLIV.—Colored man, forty-one years old. Operation, hours after injury.— 
One. Location of wound.—Upper right abdomen; lateral. Operative findings.—Wound 
of liver; slight haemorrhage. Operation.—Packing liver wound; drainage. Complica- 
tions.—Fracture eleventh and twelfth ribs. Days in hospital—Twenty-two. 

Case XLV.—Colored man, twenty-five years old. Operation, hours after injury.— 
Thirty-six. Location of wound.—Upper right buttock. Operative findings—Wound of 
bladder. Operation——Exploratory laparotomy; drainage; second operation thirty days 
later; bullet removed from bladder through suprapubic wound after localization by 
cystoscope. Days in hospital.—Forty-three. 

Case XLVI.—Colored man, twenty-four years old. Operation, hours after injury.— 


Two. Location of wound.—Upper right abdomen; lateral. Operative findings.—Large 
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jagged wound of liver; severe hemorrhage. Operation—Packing wound; 
Complications.—Wound infection; drained bile. Days in hospital.—Thirty. 
Case XLVII.—White man, twenty-seven years old. Operation, hours 


drainage. 


alter 
injury—? Location of wound.—Upper right and left abdomen. Operative findings. 
Wound of left kidney; retroperitoneal hematoma; moderate hemorrhage. Operation. 
Exploratory laparotomy; suture of kidney. Days in hospital—Twenty-four. 

Cast XLVIIL—Colored man, thirty-one years old. Operation, hours after injury. 
One and one-quarter. Location of wound.—Upper right abdomen; anterior. Operative 
findings.—Wound of liver; moderate hemorrhage. Operation.—Packing; drainage: 
reinfusion or replacement of 300 cubic centimetres blood. Complications.—Pneumonia. 
Days in hospital.—Forty. 

Case XLIX.—White man, twenty-nine years old. Operation, hours after injury. 
One. Location of wound.—Right lateral abdomen; flank. Operative findings.—Nine 
perforations ileum and jejunum; injury to mesentery of ascending colon; severe hamor- 
rhage. Operation.—Enterorrhaphy ; suture; drainage. Complications.—Fracture head of 
left humerus. Days in hospital_—Twenty-five. 


Case L.—Colored woman, thirty years old. Operation, hours after injury.—Ten 
(refused early operation). Location of wound.—Lower right abdomen; anterior. Opera- 
tive findings——No visceral injury; slight haemorrhage. Operation.— Exploratory 


laparotomy; X-ray disclosed bullet lodged in uterus. Days in hospital—Twenty-three. 

Case LI.—Colored man, twenty-two years old. Operation, hours after injury.—? 
Location of wound.—Upper right abdomen. Operative findings.—Ten perforations of 
small intestine; severe hemorrhage; injury to mesentery. Operation.—Enterorrhaphy. 
Days in hospital.—Twenty-six. 

Case LII.—White man, nineteen years old. Operation, hours after injury.—One. 
Location of wound.—Upper right abdomen; lateral. Operative findings—Wound of 
liver ; two perforations of stomach; injury to mesentery ; moderate hemorrhage. Opera- 
tion.—Gastrorrhaphy; suture; packing liver wound; drainage. Complications.—Wound 
infection. Days in hospital.—Thirty-two. 

Case LIIIl.—White man, twenty-five years old. Operation, h-urs after injury. 
Fourteen and one-half. Location of wound.—Upper right abdomen; anterior. Opera- 
tive findings.—Wound of liver and diaphragm; severe hemorrhage. Operation.—Pack- 
ing liver wound; drainage; laparotomy. Days in hospital—Twenty-two. 

Case LIV.—Colored woman, twenty-four years old. Operation, hours after injury. 
Twenty-one. Location of wound.—Lower abdomen; anterior. Operative findings. 
Wound of bladder. Operation.—Exploratory laparotomy; suture; drainage. Days in 
hospital.—Forty-three. 

Case LV.—Colored man, twenty-three years old. Operation, hours after injury. 
One and one-half. Location of wound.—Upper left abdomen; anterior. Operative find- 
ings.—Nine perforations of small intestine; ileum; slight haemorrhage. Operation. 
Enterorrhaphy drainage. Days in hospital._—Fourteen. 

Case LVI.—White boy, thirteen years old. Operation, hours after injury.—One 
and one-quarter. Location of wound.—Upper left abdomen; anterior. Operative find- 
ings.—Wound of liver; contusions small intestines; two perforations transverse colon: 
slight hemorrhage. Operation.—Enterorrhaphy ; drainage; suture. Days in hospital. 
Thirty. 

Case LVII.—White boy, eight years old. Operation, hours after injury —One and 
one-quarter. Location of wound.—Upper abdomen; anterior. Operative findings. 
Wound of liver; pancreas; two perforations of stomach; severe hemorrhage. Operation. 

Gastrorrhaphy ; pack liver wound; drainage. Days in hospital._-Forty-four. 
Case LVIII.—White woman, twenty-six years old. Operation, hours after injury. 
Feur and three-quarters. Location of wound.—Lower abdomen; posterior. Operative 
findings.—Two perforations small intestine; two of large intestine; slight haemorrhage ; 
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laceration left ovary. Operation.—Enterorrhaphy; suture; drainage. Days in hospital. 
—T wenty-seven. 

Case LIX.—White man, thirty years old. Operation, hours after injury —One and 
one-half. Location of wound.—Upper left abdomen; anterior. Operative findings.—Ten 
perforations small intestine; two of large intestine; severe hemorrhage. Operation.— 
Enterorrhaphy ; drainage; suture; transfusion. Days in hospital—Twenty-five. 


Gunshot Wound Injuries—No Operation—Recovery 


Case I.—White man, thirty-eight years old. Multiple bullet wounds. Admitted 
with signs of hemorrhage; conservative treatment instituted; condition steadily im- 
proved. Probably wound of spleen with no other visceral injuries. Recovery, thirty- 
eight days. 

Case II].—White man, thirty-one years old. Single wound upper abdomen. No 
signs of perforation on admission; vomited blood on third day; condition had improved 
so much that conservative treatment was continued. Probably wound of stomach. 


Gunshot-wound Injuries—O peration—Death 


Case I.—White man, twenty-eight years old. Operation, hours after injury.—One 
and one-quarter. Location of wound.—Upper right abdomen; anterior. Operative find- 
ings.—Wound of liver; diaphragm and pleura; severe hemorrhage. Operation.—Ex- 
ploratory laparotomy; packing; drainage; irrigation N. S. S. Time and autopsy cause 
of death—Twenty-seven hours; hemothorax; haemorrhage; early peritonitis. 

Case II.—White man, forty-three years old. Operation, hours after injury.— 
Twelve. Location of wound.—Upper left abdomen; anterior. Operative findings.— 
Wound of liver; two perforations of stomach; three of small intestine; severe haemor- 
rhage. Operation.—Gastrorrhaphy ; enterorrhaphy ; suture; packing; irrigation N. S. S.; 
drainage. Time and cause of death.—Forty-six days; subphrenic abscess; no autopsy. 

Case II].—White boy, four years old. Operation, hours after injury.—One and 
one-quarter. Location of wound.—Lower right abdomen; anterior. Operative findings.— 
Eleven perforations of small intestine; moderate hemorrhage. Operation—Enteror- 
rhaphy; irrigation N. S. S.; drainage. Time and autopsy cause of death.—Thirty-six 
hours; early peritonitis; acute dilatation of heart. 

Case 1V.—White man, twenty-six years old. Operation, hours after injury.—One. 
Location of wound.—Upper right abdomen; lateral. Operative findings——Wound of 
liver and duodenum; injury to transverse mesocolon; moderate hemorrhage. Opera- 
tion.—Enterorrhaphy ; suture; drainage. Complication——General peritonitis. Time and 
autopsy cause of death.—Thirteen days; right subphrenic abscess; peritonitis; duodenal 
repairs not holding; gangrene and sloughing of retroperitoneal structures; gas-bacillus 
infection ? 

CasE V.—White man, twenty-one years old. Operation, hours after injury.— 
Eighteen. Location of wound.—Upper right abdomen; lateral. Operative findings.— 
Wound of liver; two perforations of stomach; severe hemorrhage; injury to dia- 
phragm. Operation.—Gastrorrhaphy; drainage. Time and autopsy cause of death.— 
Two hours after operation; hemorrhage and shock. 

Case VI.—White man, thirty years old. Operation, hours after injury—One and 
one-half. Location of wound.—Upper right abdomen; anterior. Operative findings.— 
Wound of liver, diaphragm and pleura; abdomen filled with blood; severe haemor- 
rhage. Operation—Exploratory laparotomy; packing; drainage. Time and autopsy 
cause of death.—Nine hours; hemorrhage and shock; no autopsy. 

Case VII.—Colored woman, twenty-four years old. Operation, hours after injury. 

Two. Location of wound.—Upper left abdomen; lateral. Operative findings —Two 
perforations of diaphragm; pleura; lungs; bleeding at root of mesentery into lesser 
peritoneal cavity. Operation.—Exploratory laparotomy; packing; drainage. Complica- 
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tion.—Local peritonitis. Time and autopsy cause of death—Twenty-four days; sub- 
phrenic abscess; perforation of posterior wall of stomach and liver overlooked; sepsis. 

Case VIII.—Colored man, twenty-four years old. Operation, hours after injury. 
Two. Location of wound.—Upper left abdomen; lateral. Operative findings—Two 
perforations of stomach; two of small intestine; two of ascending colon; severe hzemor- 
rhage. Operation—Gastrorrhaphy; enterorrhaphy; suture; ligation; drainage. Time 
and autopsy cause of death—Twelve hours; hemorrhage and shock. 

Case 1X.—White woman, forty years old. Operation, hours after injury.—One and 
three-quarters. Location of wound.—Lower right abdomen; lateral. Operative findings. 

Wound of liver; moderate hemorrhage. Operation——Exploratory laparotomy ; suture. 
Complication.—Early peritonitis. Time and autopsy cause of death.—Two and one-half 
days ; hemorrhage ; peritonitis ; chronic nephritis. 

Case X.—Colored man, thirty-two years old. Operation, hours after injury.—Two. 
Location of wound.—Upper right abdomen; anterior. Operative findings.—Thirteen 
perforations small intestine; two of large intestine; lacerations mesentery; moderate 
hemorrhage. Operation.—Enterorrhaphy; suture; drainage; irrigation N. S. S. Time 
and autopsy cause of death—Two and one-half days; haemorrhage; peritonitis; chronic 
alcoholic nephritis. 

Case XI.—White man, thirty-two years old. Operation, hours after injury—Two. 
Location of wound.—Upper right abdomen; lateral. Onerative findings.—Perforating 
wound of liver; severe hemorrhage; cavity filled with t'Jod. Operation.—Exploratory 
laparotomy ; packing; drainage. Time and autopsy cause of death.—Forty hours; profuse 
hemorrhage; shock; early peritonitis. One perforation stomach; one of spleen; two of 
diaphragm overlooked. 

Case XII.—White man, thirty-five years old. Operation, hours after injury.—Two. 
Location of wound.—Upper right abdomen; anterior. Operative findings.—Eleven per- 
forations of small intestine; severe hemorrhage. Operation—Enterorrhaphy ; drainage. 
Time and autopsy cause of death—Twenty-three hours; rapid peritonitis; haemorrhage. 

Case XIII.—White man, fifty years old. Operation, hours after injury.—Three- 
quarters. Location of wound.—Upper right abdomen; anterior. Operative findings. 
Wound of liver; two perforations stomach through pylorus; laceration of mesentery; 
wound of pancreas; severe hemorrhage. Operation.—Gastrorrhaphy ; packing; drainage. 
Time and autopsy cause of death.—Nine hours; hemorrhage; shock. 

Case XIV.—Colored man, forty-five years old. Operation, hours after injury. 
One. Location of wound.—Upper left abdomen; anterior. Operative findings.—Wound 
of liver and diaphragm; severe hemorrhage; probable injury to spinal cord. Operation. 

Exploratory laparotomy; packing; drainage. Complications.—Retention of urine; in- 
continence of faeces; anzsthesia and paralysis both legs to knee. Time and autopsy cause 
of death.—Sixteen days; peritonitis; urinary-tract sepsis; injury to pancreas overlooked. 

Case XV.—White woman, twenty-nine years old. Operation, hours after injury.—? 
Location of wound.—Upper abdomen. Operative findings.—Eleven perforations to small 
intestine; injury to mesentery; severe hemorrhage. Operation.—Enterorrhaphy ; drain- 
age. Time and autopsy cause of deathFourteen hours; hemorrhage; shock. 

Case XVI.—White man, twenty-two years old. Operation, hours after injury. 
One and one-half. Location of wound,—Anterior abdomen through umbilicus. Opera- 
tive findings——Two perforations small intestine; moderate hemorrhage. Operation. 
Enterorrhaphy ; suture; drainage. Time and autopsy cause of death.—Thirty-two hours ; 
hemorrhage ; rapid peritonitis. 

Case XVII.—Colored man, twenty-one years old. Operation, hours after injury. 
Two. Location of wound.—Lower left abdomen; anterior. Operative findings.—Six 
perforations small intestine; laceration of mesentery; severe hemorrhage. Operation. 
Enterorrhaphy ; suture; drainage. Time and autopsy cause of death—Five days; general 
peritonitis ; retroperitoneal hemorrhage. 


Case XVIII.—White man, twenty-four years old. Operation, hours after injury.—? 
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Location of wound.—Anterior abdomen. Operative findings.—Six perforations small 
intestine; one of mesentery; severe hemorrhage. Operation——Enterorrhaphy; suture; 
drainage; irrigation N. S. S. Complication—General peritonitis. Time and autopsy 
cause of death.—Eight days; general peritonitis; secondary pericarditis. 

Case XIX.—White man, thirty-two years old. Operation, hours after injury.— 
Two. Location of wound.—Lower right abdomen; lateral. Operative findings.—Five 
perforations small intestine; two of cecum; hematoma root of mesentery; lacera- 
ion right external iliac vessels; severe hemorrhage. Operation.—Enterorrhaphy ; suture ; 
drainage with vaseline gauze. ‘Time and autopsy cause of death—Two hours after 
operation ; hemorrhage ; shock. 

Case XX.—Colored man, thirty-eight years old. Operation, hours after injury.— 
One and one-half to two. Location of wound.—Lower left abdomen; anterior. Opera- 
tive findings ——Seven perforations small intestine; injury of mesentery; severe hemor- 
rhage; perforation external iliac vein. Operation.—Enterorrhaphy ; resection and lateral 
anastomosis; suture; ligation; drainage. Time and autopsy cause of death.—Four hours; 
hemorrhage; shock. 

Case XXI.—Woman, twenty-four years old. Operation, hours after injury.—? 
Location of wound.—Upper left abdomen; anterior; right chest; posterior. Operative 
findings.—Two perforations jejunum; one of transverse colon; one of ascending colon; 
wound of diaphragm; right lung; moderate hemorrhage. Operation.—Enterorrhaphy ; 
suture, drainage with vaseline gauze. Complications.—General peritonitis; purulent 
drainage from wound. Time and autopsy cause of death.—Forty-eight hours; hzmor- 
rhage; peritonitis; pneumothorax; leakage colon sutures. 

Case XXII.—White. woman, nineteen years old. Operation, hours after injury.— 
One and one-half. Location of wound.—Upper right abdomen; anterior. Operative 
findings.—W ound of liver and diaphragm; severe hemorrhage. Operation——Exploratory 
laparotomy ; packing; drainage; transfusion. Time and autopsy cause of death.—Twelve 
hours; hemorrhage; shock; no autopsy. 

Cas—E XXIII.—White man, twenty-six years old. Operation, hours after injury.— 
One and three-quarters. Location of wound.—Upper right abdomen; lateral. Operative 
findings.—Wound of liver; severe hemorrhage. Operation—Exploratory laparotomy ; 
packing; drainage. Time and autopsy cause of death——Twenty-six hours; hemorrhage ; 
shock; hemopneumothorax. Wound of right kidney, diaphragm and right lung 
overlooked. 

CasE XXIV.—White man, thirty-nine years old. Operation, hours after injury.—? 
Location of wound.—Upper left abdomen; anterior; left chest; anterior. Operative 
findings.—Two perforations small intestine; omentum perforated several places; severe 
hemorrhage; wound of diaphragm; left lung. Operation.—Enterorrhaphy; ligation; 
drainage. Time and autopsy cause of death—Three and one-half hours after operation; 
hemorrhage; shock. Wounds in small intestine overlooked. 

Case XXV.—Colored man, forty-three years old. Operation, hours after injury.— 
Twelve. Location of wound.—Left abdomen; anterior. Operative findings——One per- 
foration of stomach near cardia (anterior wall); wound of diaphragm; left lung; 
wound in omentum. Operation.—Gastrorrhaphy; suture of omentum; drainage lesser 
peritoneal cavity... Time and autopsy cause of death.—Twelve hours; hemorrhage; 
shock. Posterior wall stomach, wound of spleen, left kidney all overlooked. 

Case XXVI.—White man, fifty-two years old. Operation, hours after injury.— 
One and three-quarters. Location of wound.—Upper left abdomen, lateral. Operative 
findings.—Wound of liver; two perforations of stomach; severe hemorrhage. Opera- 
tion.—Gastrorrhaphy; suture; packing; drainage. Complication —Local peritonitis. 
Time and autopsy cause of death—Forty-two hours; peritonitis; haemorrhage; 
pneumonia. 

CasE XXVII.—White man, twenty-seven years old. Operation, hours after 
injury.—? Location of wound.—Upper left abdomen; lateral. Operative findings.— 
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Wound of pancreas; two perforations of stomach; two of small intestine; severe hzmor- 


rhage. Operation.—Gastrorrhaphy ; enterorrhaphy; drainage. Time and autopsy cause 
of death—Twelve hours after operation; pulmonary cedema; hemorrhage; 
Wound of liver and left kidney overlooked. 


Case XXVIII.—White man, twenty-two years old. Operation, 


shock. 


hours after 
injury.—? Location of wound.—Upper left abdomen from back. Operative findings. 
No visceral injury; wound of aorta. Operation.—Exploratory laparotomy; control of 
hemorrhage with clamps; drainage. Time and autopsy cause of death.—Eight hours: 
hemorrhage; shock. 
Case XXIX.—Colored man, forty-two years old. Operation, hour after injury. 

One. Location of wound.—Lower right abdomen; lateral; multiple. Operative findings. 

Two perforations stomach; two of jejunum; severe hemorrhage. Operation.—Gastror- 
rhaphy; enterorrhaphy; suture; drainage. Time and autopsy cause of death. 
days; hemorrhage; pneumonia; no autopsy. 


Three 


Case XXX.—Colored man, thirty-eight years old. Operation, hour after injury. 
One. Location of wound.—Upper left abdomen; lateral to right. Operative findings. 
Wound of liver; gall-bladder; five perforations small intestine; two of transverse colon: 
severe hemorrhage. Operation.—Enterorrhaphy; packing; drainage. Complication. 
Peritonitis. Time and autopsy cause of death—Five days; peritonitis; hemorrhage: 
gall-bladder; sutures leaking. 

Case XXXI.—White man, thirty-eight years old. Operation, hours after injury. 
One. Location of wound.—Upper left abdomen, anterior. Operative findings.—Wound of 
left kidney ; two perforations stomach; injury to mesentery; severe hemorrhage. Opera- 
tion.—Nephrectomy, gastrorrhaphy; drainage; suture; ligation; transfusion. Time and 
autopsy cause of death—One day ; hemorrhage; shock. Wound to pancreas overlooked. 
Condition critical at operation. 

Case XXXII.—Colored man, thirty-seven years old. Operation, hours after injury. 
One and one-quarter. Location of wound.—Upper right abdomen; anterior. Operative 
findings.—Four perforations ileum; three of cecum; slight hemorrhage. Operation. 
Enterorrhaphy ; suture; drainage. Complication.—General peritonitis. Time and autopsy 
cause of death.—Five days; hemorrhage; general peritonitis. 

Case XXXIII.—Colored man, thirty-eight years old. Operation, hours after injury. 
—QOne and three-quarters. Location of wound.—Upper left abdomen. Operative findings. 

Two perforations jejunum; one of ileum; three of descending colon at mesenteric 
border; slight hemorrhage. Operation.—Enterorrhaphy; suture; drainage. Time and 
autopsy cause of death—Four hours; hemorrhage; alcoholism; shock. 

Case XXXIV.—Colored man, thirty-three years old. Operation, hours after injury. 

One and one-half. Location of wound.—Upper right abdomen; anterior; multiple. 
Operative findings—Four perforations small intestine one of cecum; two descending 
colon; several of mesentery; two of omentum; severe hemorrhage. Operation.—En- 
terorrhaphy ; resection small intestine; lateral anastomosis; cecostomy; suture; ligation; 
drainage. Time and autopsy cause of death.—thirty-six hours; hemorrhage; shock; 
peritonitis. 

Case XXXV.—White man, forty years old. Operation, hours after injury. 
Twenty-seven. Location of wound.—Upper right abdomen, lateral from back. Operative 
findings.—Severe wound of liver; four perforations of mesentery; severe haemorrhage. 
Operation.—Laparotomy; packing; drainage. Complications.—Considerable wound 
bleeding on coughing. Time and autopsy cause of death.—twelve hours; haemorrhage ; 
shock; early peritonitis. Wound of duodenum overlooked. 

Case XXXVI.—White woman, twenty-five years old. Operation, hours after injury. 
Four. Location of wound.—Lower abdomen; right chest. Operative findings.—Wound 


of liver ; two perforations stomach; four of transverse colon; severe hzemorrhage. Opera- 


tion.—Gastrorrhaphy; enterorrhaphy; suture; transfusion. Complication.—Cystitis; 
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hemorrhage ; no autopsy. 


autopsy cause of death.—ten hours; hemorrhage; shock. 


Wound of liver; moderate hemorrhage. Operation—Laparotomy ; 


septicemia. 


teen hours; hemorrhage; shock; early peritonitis. 


Twenty-four hours; early sepsis ; hemorrhage, shock. 


intestine; severe hemorrhage. Operation.—Enterorrhaphy; suture; 


Operation.—Gastrorrhaphy; no drainage. Time and autopsy cause 


days; bilateral hemothorax peritonitis ; hemorrhage. 


hours after operation; hemorrhage; shock. 


blood culture positive. 
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nephritis; hemothorax. Time and autopsy cause of death.—five days; 


of bladder and pleura. Operation.—Enterorrhaphy; suture; drainage. 


suture ; 
drainage. Complication.—Wound infected; bronchopneumonia; pleural effusion. 


drainage. Complication.—Rupture of wound. Time and autopsy cause of death. 


Wound of liver; right kidney; right lung; diaphragm; severe hemorrhage. 
Laparotomy; packing; drainage; transfusion. Time and autopsy cause 


Case XLI.—Man. Operation, hours after injury.—?. Location of wound.- 


drainage. 


death. 


Three. Location of wound.—Upper lower left abdomen; anterior; multiple. 


findings.—Three perforations small intestine; two of sigmoid; severe hemorrhage. 


Brown Sequard syndrome. Time and autopsy cause of death.—Fifty days; 


Three and one-half. Location of wound.—Upper right abdomen; lateral. 
findings.—Wound of liver; massive hemorrhage; cavity filled with blood. 


Case XLVI.—White man, thirty years old. Operation, hours after 


















































septicemia ? 


Case XXXVII—White woman, forty-nine years old. Operation, hours after injury. 
Location of wound.—Right abdomen; lateral; right chest. Operative findings.- 

Perforation of uterus; four of small intestine; four of large; severe hemorrhage; wound 

Time and 


Case. XXXVIII.—White man, seventeen years old. Operation, hours after in- 
jury.—Eight ? Location of wound.—Upper right abdomen; anterior. Operative findings.— 


and autopsy cause of death.—Twenty-one days; liver abscess; pneumonia; pleurisy ; 


C-se XXXIX.—White man, twenty-eight years old. Operation, hours after injury. 
Two. Location of wound.—Upper left abdomen; lateral ; left upper abdomen; posterior. 
Operative findings.—Wound of liver; left kidney; two perforations stomach; wound of 
diaphragm; wound of lung; severe hemorrhage. Operation.—Gastrorrhaphy ; suture; 


Cast XL.—Colored man, twenty-four years old. Operation, hour after injury. 
One. Location of wound.—Right abdomen; posterior; left chest. Operative findings.- 
Operation. 


of death.- 


and autopsy cause of death.—Fifteen hours; haemorrhage; shock; early peritonitis. 

Case XLII.—White man, thirty-nine years old. Operation, hours after injury. 
?. Location of wound.—Upper left abdomen; lateral; multiple. Operative findings.— 
Wound of liver; two perforations stomach; moderate hemorrhage; diaphragm injured. 


Casp XLIII.—Colored man, twenty-four years old. Operation, hours after injury.- 
Operative 


ation.—Enterorrhaphy ; drainage. Time and autopsy cause of death.—three and one-half 


Cast XLIV.—Colored man, forty-nine years old. Operation, hours after injury.— 
?. Location of wound.—Lower left abdomen; lateral. Operative findings—Hematoma 
retroperitoneal at sigmoid; three contusions serous coat sigmoid; fracture sacrum; slight 
hemorrhage. Operation.—Laparotomy ; no drainage; second operation forty days later; 
thoracotomy. Complication.—Rupture of wound; lung abscess; empyema; septicemia; 


septicemia ; 


Case XLV.—Colored man, thirty-two years old. Operation, hours after injury.— 

Operative 
Operation.— 
Laparotomy ; packing; drainage. Time and autopsy cause of death—One-half hour after 
operation; hemorrhage; shock. Wound right kidney and stomach overlooked. 


Four and one-half. Location of Wound.—Lower left abdomen. Operative findings.— 
Wound of spleen; severe hemorrhage; wound of diaphragm. Operation.—Splenectomy ; 


ligation ; 
Time 


Eigh- 


Upper 
right abdomen; anterior. Operative findings——Wound of liver; four perforations large 
Time 


-Three 


Oper- 


injury.— 
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no drainage. Time and autopsy cause of death.—Fifteen hours after operation; hzemor- 
rhage; shock. Wound of liver overlooked. 

Case XLVII.—Colored man, twenty-one years old. Operation, hours after injury. 
Two. Location of wound.—Upper left abdomen; multiple. Operative findings.—Two 
perforations stomach; two of small intestine; two descending colon; tearing wounds of 
colon at edge; severe hemorrhage. Operation.—Gastrorrhaphy ; enterorrhaphy; suture: 
drainage. Time and autopsy cause of death—Twenty-four hours; hemorrhage; shock: 
early peritonitis. 

Case XLVIII.—Colored woman, twenty-six years old. Operation, hours after in- 
jury.—Five. Location of wound.—Upper left abdomen; lateral. Operative findings.— 
Eight perforations ileum; one of mesentery; two of colon. Operation.—Enterorrhaphy ; 
suture. Complication.—Local peritonitis; infected wound. Time and autopsy cause of 
death.—Nine days; died suddenly ; peritonitis ; embolus ?, leakage from colon repair. 

Case XLIX.—Colored man, forty-eight years old. Operation, hours after injury. 
Three and one-half. Location of wound.—Lower right abdomen. Operative findings.— 
Penetrating wound of abdomen; severe hemorrhage; laceration external iliac vein and 
artery. Operation.—Laparotomy ; ligation; drainage. Time and autopsy cause of death. 

On table; hemorrhage. 

Case L.—White man, fifty-two years old. Operation, hours after injury.—Two, 
Location of wound.—Lower left abdomen; anterior. Operative findings—Three perfora- 
tions ileum; three of mesentery; severe hemorrhage. Operation.—Enterorrhaphy; su- 
ture; ligation; drainage; transfusion. Time and autopsy cause of death—Twelve hours; 
hemorrhage ; no autopsy. 

Case LI.—Colored man, twenty-nine years old. Operation, hour after injury.—One- 
half. Location of wound.—Lower right abdomen; lateral. Operative findings.—Four 
perforations small intestine; wound of bladder; severe hemorrhage; fracture right ileum. 
Operation.—Laparotomy ; marsupialization of bladder. Time and autopsy cause of death. 

Three days; hemorrhage; sepsis. 

Case LII.—Colored man, thirty-four years old. Operation, hours after injury.— 
Four. Location of wound.—Left abdomen; lateral; multiple. Operative findings.— 
Seven perforations jejunum. Operation.—Enterorrhaphy; drainage. Complication.—In- 
fected wound; lobar pneumonia. Time and autopsy cause of death.—Five days; Pneu- 
monia; peritonitis. 

Case LIII.—Colored man, thirty-seven years old. Operation, hours after injury.— 
Two and one-half. Location of wound.—Upper left abdomen; anterior; right chest, 
anterior. Operative findings.—Six perforations jejunum; one of ascending colon; su- 
perior mesentery artery severed; severe hemorrhage. Operation.—Laparotomy. Com- 
plication.—Right hemothorax. Time and autopsy cause of death—On _ table, 
hemorrhage. 

Case LIV.—White man, fifty-five years old. Operation, hours after injury.— 
Fifty. Location of wound.—Upper left abdomen. Operative findings.—One perforation 
jejunum. Operation.—Enterorrhaphy. Complication.—General peritonitis. Time and 
autopsy cause of death.—On table; peritonitis; hemorrhage. 

Case LV.—Colored woman, twenty-four years old. Operation, hours after injury.— 
Two and one-half. Location of wound.—Right flank. Operative findings.—Six perfora- 
tions small intestine; three of descending colon; several lacerations mesentery; severe 
hemorrhage. Operation.—Enterorrhaphy; suture; drainage. Time and autopsy cause 
of death.—Nine hours; hemorrhage; shock; early peritonitis. 


Gunshot-wound Injuries—No Operation—Death 


Case I.—White boy, eighteen years old. Condition on admission.—Moribund. Time 
and autopsy cause of death_—Ten minutes ; hemorrhage and shock; wound of pyloric end 
of stomach; vessels in front of spine. 

Case II.—White man, twenty-six years old. Condition on admission.—Moribund. 
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Time and autopsy cause of death.—Five minutes; hemorrhage and shock; branches of 
aorta severed. 

Case III.—White man, forty years old. Condition on admission—Moribund. Time 
and autopsy cause of death—Few minutes; hemorrhages and shock; six perforations 
small intestine; six in mesentery. 

Case IV.—Colored man, thirty-two years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—?’?; hemorrhage and shock; injuries to stomach, dia- 
phragm, liver, pancreas and duodenum. 

Case V.—Colored woman. Condition on admission.—Moribund. Time and autopsy 
cause of death—Forty minutes; hemorrhage and shock; left pleural cavity filled with 
blood; wounds of abdomen, chest and left hand. Six hundred cubic centimetres N. S. S. 
given intravenously. 

Case VI.—White man, twenty-eight years old. Condition on admission.—Mori- 
bund. Time and autopsy cause of death—Few minutes; hemorrhage and shock; no 
autopsy. 

Case VII.—White man, fifty years old. Condition on admission.—Suicide. Time 
and autopsy cause of death.—Five days; cardiac decompensation; passed bloody urine; 
pneumonia; peritonitis 7; no autopsy. 

Case VIII.—Colored woman, thirty-two years old. Condition on admission. Mori- 
bund. Time and autopsy cause of death.—Twenty-six hours; shock and multiple in- 
juries; two perforating wounds of cranium, two penetrating wounds of abdomen; no 
autopsy. 

Case IX.—White man. Condition on admission.—Moribund. Time and autopsy 
cause of death.—Thirty minutes; hemorrhage and shock; wound of right lung; several 
of liver; multiple of intestines; wounds of vessels in front of spine. 

Case X.—White man, forty-eight years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—Few minutes; hemorrhage and shock; perforation 
of intestines; liver and gall-bladder. 

Case X1I.—Colored man, thirty-four years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—Few minutes; hemorrhage and shock; injury to left 
lung; both ventricles of heart, liver, vena cava. 

Case XII.—White man, thirty-one years old. Condition on admission.—Moribund. 
Time and autopsy cause of death.—Few minutes; hemorrhage and shock; injury to liver, 
diaphragm. 

Case XIII.—White man, twenty-five years old. Condition on admission.—Moribund. 
Time and autopsy cause of death.—Five minutes; hemorrhage and shock; no autopsy. 

Case XIV.—White man, thirty-one years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—Few minutes; hemorrhage and shock; iliac vessels 
severed. 

Case XV.—Colored man, twenty-three years old. Condition on admission.—Mori- 
bund. Time and autopsy cause of death.—One hour; hemorrhage and shock; wounds of 
liver and pancreas. 

Case XVI.—Colored man, fifty years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—QOne hour; hemorrhage and shock; iliac vessels 
severed. 

Case XVII.—White man, thirty-four years old. Condition on admission.—Mori- 
bund. Time and autopsy cause of death—Two and one-half hours; hemorrhage and 
shock; wounds of liver and stomach; did not respond to resuscitating measures. 

Case XVIII—White man, thirty years old. Condition on admission.—Moribund. 
Time and autopsy cause of death—QOne hour; hemorrhage and shock; abdomen filled 
with blood. 

Case XIX.—White man, thirty-two years old. Condition on admission.—Moribund. 
Time and autopsy cause of deathOne hour; hemorrhage and shock; no autopsy. 
One thousand cubic centimetres N. S. S. given. 
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CasE XX.—White man, twenty-three years old. Condition on admission.—Mori- 
bund. Time and autopsy cause of death—Two hours; hemorrhage and shock; large 
liver wound; grazed side of upper lumbar spine; blood in abdomen. 

The liver was injured in 22 cases (no associated injuries in 11) 

The stomach was injured in 9 cases (no associated injuries in 1) 

The small intestine was injured in 18 cases (no associated injuries in 8) 
The large intestine was injured in 8 cases (no associated injuries in 3) 
The spleen was injured in 3 cases (no associated injuries in 2) 

The pancreas was injured in 2 cases 

The kidney was injured in 3 cases (no associated injuries in 1) 

The bladder was injured in 3 cases (no associated injuries in 2) 

The ureter was injured in I case 
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Resection of the small intestine was done in 3 cases (with end-to-end anas- 
tomosis in two and lateral anastomosis in one). A lateral anastomosis with- 
out resection was done in one case. Splenectomy was done in one patient 
who developed tertian malaria during convalescence. Nephrectomy was done 
in one case. Two cases were transfused, and a re-infusion or replacement of 
300 cubic centimetres of blood was done in a case of liver injury. 

Ten cases suffered wound infection, 3 of these occurring in 6 patients 
whose wounds were closed without drainage. Three had general peritonitis, 
one had local peritonitis, and four had pneumonia. 


Two patients recovered without operation who were thought to have had 
visceral injury. One was in a state of collapse on admission, with all the 
signs of massive internal hemorrhage. The pulse was imperceptible, blood 
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pressure 60/40, and his general condition so serious that operation was 
postponed and conservative treatment instituted. His condition had im- 
proved so much at the end of twenty-four hours that conservative treatment 
was continued. The injury was thought to have been one of the spleen. 
He developed a small left pleural effusion (hemolytic streptococci on culture 
from aspirated fluid) with moderate fever for four weeks, and recovered in 
thirty-eight days. In reference to the other case, it was thought that he did 
not suffer intra-abdominal injury at the time of admission, but he vomited 
a considerable quantity of blood on the third day, and developed symptoms 
of peritonitis with obliteration of liver dullness, marked rigidity and tender- 
ness, when a diagnosis of perforation of stomach was made. 

Conservative treatment was continued with gradual improvement of his 
symptoms until recovery. 

Gunshot Deaths.—I\n this group there were 75 cases, 20 of which were 
not operated upon for the reason that they were moribund on admission or 
were never in condition for operation—the table is explanatory. Fifty-five 
cases were operated upon, 28 of which died within twenty-four hours. 
Hzmorrhage was severe in 42 cases, and was severe in all who died within 
twenty-four hours. Fifty-three cases suffered visceral injury. In 2 cases 
there was no visceral injury, but in each of these there was large blood-vessel 
damage (abdominal aorta, one; right external iliac vessels, one). It will be 
seen in the tabulations that multiple visceral and associated visceral injury 
was present in nearly all of the cases. In the majority of these it was of an 
extensive nature. 

The liver was injured in 23 cases (no associated injuries in 2) 

The stomach was injured in 16 cases 

The small intestine was injured in 30 cases (no associated injuries in 10) 

The large intestine was injured in 16 cases (no associated injuries in 1) 

The kidney was injured in 7 cases 

The spleen was injured in 3 cases 

The pancreas was injured in 3 cases 

The bladder was injured in 2 cases 

The external iliac vessels were injured in 3 cases (no associated injuries in 1) 

The abdominal aorta was injured in I case 
There were 18 cases with combined abdominal and chest injuries. Five 
patients were transfused. Intestinal resection was done in 2 cases, nephrec- 


tomy in one, and splenectomy in one. 

We have autopsy reports on 49 of the 55 gunshot operative deaths 
checked against operative findings in tabulation of cases. The records re- 
vealed that in 9 cases visceral injuries of one kind or another had been 
overlooked at the time of operation. It is difficult to say what part was 
played by the unrepaired injuries in the cause of death, but we believe it 
was an important one. Five of the 9 cases died within twenty-four hours, 
all attributed to hemorrhage and shock. The overlooked injuries in these 
cases included stomach and right kidney in one (45)*, stomach (posterior 


* Refers to case numbers in tabulation. 
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wall), spleen and left kidney in one (25)*, duodenum in one (35)*, pancreas 
in one (31)*, and left kidney and liver in one (27)*. In another case with 
severe hemorrhage from a liver injury, wounds of the right kidney, dia- 
phragm and right lung (23)* were overlooked. Death occurred in twenty- 
six hours from hemorrhage and shock. In another case with overlooked 
wounds of stomach, spleen and diaphragm (11)* death occurred in forty 
hours from hemorrhage and shock. A wound of the pancreas (14)* was 
overlooked in a case of liver, diaphragm and cord injury with severe hemor- 
rhage. Death occurred in sixteen days from peritonitis and urinary-tract 
infection. Another case (7) in whom a wound of the liver and posterior 
wall of the stomach was overlooked lived for twenty-four days. Sub-phrenic 
abscess and sepsis was the cause of death. In three cases (4, 21, 48)* that 
died of peritonitis or infection, leakage had occurred subsequent to the repair 
of perforating wounds of the intestine (duodenum, 1; colon, 2), and prob- 
ably in each instance was a big factor, if not the direct cause, of death. 

In regard to the overlooked injuries, we believe that their occurrence is 
more common than is generally supposed. The most convincing proof of 
the correctness of this statement will come from an autopsy “check-up” with 
operative findings. Those who have had experience in dealing with injuries 
such as are represented in this group of operative deaths will appreciate the 
difficulties often encountered at operation, and the ease with which such an 
error may be committed. The 9 cases in which lesions were overlooked were 
in very critical condition at the time of operation. Several of them had 
failed to show any reaction from shock after the use of the usual anti- 
shock measures, and their condition had rapidly changed from bad to worse 
because of continued bleeding, the operation having been done primarily 
for the control of hemorrhage. Under such circumstances the amount of 
the anesthetic and the time required for the operation assume more than 
the usual importance in the result. It is in such cases that blood transfusion 
will be of the greatest value. By this means the patient’s condition may be 
so improved that the surgeon can go ahead with a thoroughly satisfactory 
exploration, and a careful repair of all visceral injuries. The average time 
between injury and operation for the whole series was a little over three 
hours, which we believe is early enough. More errors are made in operating 
too soon than too late. It is important to give the patient a chance to react 
from shock. Hemorrhage must be differentiated from shock, and a distine- 
tion must be made in the patients whose failure to react is due to continued 
bleeding. If the pulse is rapid (120 or above), and its rate is not reduced by 
resuscitating shock measures, hemorrhage of a serious character may be 
suspected. 

In conclusion we suggest, first, the more general and routine use of blood 
transfusion, and in selected cases of severe hemorrhage without hollow 
visceral injury, the re-infusion or replacement of blood can be done to great 
advantage. Second, the adoption of measures calculated to further reduce 


* Refers to case numbers in tabulation. 
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PENETRATING WOUNDS OF THE ABDOMEN 


the incidence of intra-abdominal and wound infection. Third, thorough 
exploration of every case for visceral injury, particularly of the upper ab- 
domen where the risk of overlooking injuries is greatest. 

We wish to express our appreciation to Dr. W. S. Wadsworth, coroner’s 
physician of Philadelphia, for the high percentage of autopsy records con- 
tained in this series. 
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THE EVALUATION OF RESULTS IN 324 GASTRIC AND 
DUODENAL ULCERS* 
By J. Witu1am Hinton, M.D. 
or New York, N. Y. 
FROM THE FOURTH SURGICAL DIVISION OF BELLEVUE HOSPITAL 

InN view of the fact that most internists and surgeons are not in accord 
as to the permanency of cure after either medical or surgical treatment of 
ulcers, it was decided by Dr. Carl G. Burdick, Director of the Fourth Surgi- 
cal Division, and Dr. Alexander Lambert, Director of the Fourth Medical 
Division, Bellevue Hospital, to organize a combined clinic for the study of 
this disease. This clinic was started in January, 1928, and the cases admitted 
for the first three years have been reviewed. During this period we have 
observed 324 ulcers and the cases have been divided into the month and 
year of admission to determine whether there has been a seasonal relationship 
to ulcer symptomatology. It was felt that by taking the admission to the 
clinic one could determine more accurately the month in which the patient 
had periodicity of pain, rather than by relying on the history, as all of these 
patients live in Greater New York and would enter the clinic when their 
pain was most intense. In reviewing the histories with symptoms extending 
over eight to ten years, the patient usually cannot recall the month, or even 
the exact year, of onset. In our review, there was no seasonal relationship 
except a slight decrease in the months of August and September. (See 
Table I.) The reason for the large number of admissions for January and 
February of 1928 was due to the fact that all ulcer cases treated on the 
Fourth Medical and Surgical Divisions for the past ten years were written 
to and asked to return for observation. 

It is of interest to determine whether the incidence of ulcer is on the 
increase or decrease, and an analysis of the total number of ulcers and the 
total admissions to Bellevue Hospital, from 1910 to 1930 inclusive, reveals 
an increase in the total number of ulcer cases and when worked out on a 
percentage basis also reveals an increase which is illustrated in Table II. 
These statistics were taken from the annual report of the hospital. One 
question that naturally arises is whether the diagnosis is not more accurately 
made now than in the beginning of the series. There seems to be little doubt 
that the rontgen diagnosis is more accurate at present, but Hirsch introduced 
the double meal method of gastro-intestinal examination at Bellevue Hospital 
in 1910, but, of course, there were fewer cases to examine then than now. 
Also, refinements have been made in the technic of examination. The 
assumption that as many ulcers existed in 1910 as in 1930, but were unrecog- 
nized at that time, would lead one to believe that the complications of per- 
foration and hemorrhage should have been much more common twenty years 


* Read by title before the American Gastro-Enterological Association, May 5, 1931. 
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ago than now, but it is interesting to note on reviewing the perforated and 
hzmorrhaged cases on the Fourth Surgical Division that these complications 
have shown a marked increase in recent years. There have been 116 acute 
perforated ulcers on the Fourth Surgical Division from 1911 to 1930, inclu- 
sive, which is shown in Table III. It can be seen that from 1923 on there 
has been a marked increase in this complication and also during the past 
twenty years there have been fifty-seven cases of bleeding ulcer with an 
increase during the past three years. (See Table I[V.) How to explain this 
apparent increase in the total number of cases and complications in recent 
years is very difficult, but the figures are taken from a city institution and 
it is fair to assume that the same type of patient was seen twenty years ago 
as at the present time and their habits of living have not changed appreciably 
during this period. 


TABLE | 


Shows Month and Year of Admission to Clinic 


Jan Feb Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Totals 
1928 15 20 10 II 17 6 10 2 7 3 II 12 124 
1929 7 5 13 10 I! 13 9 8 3 7 4 10 100 
1930 II 5 13 5 5 4 4 3 6 17 13 8 100 
Totals 33 30 36 29 36 23 23 I 16 27 28 30 324 
TABLE II 


Total Number of Admissions with Percentage of Ulcer Cases 


Total Total Per ensage 
. : nee of cases 

Year Gastric Deaths Duodenal Deaths ulcers admissions . 
with ulcers 


1910 29 4 33 36,330 ‘O9 
IgII 45 6 5 37,578 14 
I9I2 ) 5 47 40,296 ST 
1913 56 10 66 41,248 .16 
IQt4 55 5 53 43,297 12 
1915 73 7 23 4 107 44,485 24 
1916 LOS 16 50 4 175 45,422 39 
1917 SS 17 62 7 174 45,470 38 
191d 59 11 55 4 159 42,563 37 
1919 71 6 34 I 112 38,3850 .30 
1920 ol 10 43 3 115 38,945 30 
1921 59 15 56 5 135 43,597 31 
1922 79 13 SI 7 180 45,671 .40 
1923 75 13 IO! 10 199 45,258 -44 
1924 137 9 145 5 299 49,344 OI 
1925 119 16 164 10 309 49,511 .62 
1926 115 16 138 8 277 48,293 57 
1927 55 20 151 11 270 49,986 54 
1928 143 21 198 11 373 52,336 7! 
1929 114 21 158 17 310 52,643 .59 
1930 123 21 212 10 335 57,292 59 
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This report will not take up the end-results of medical or surgical man- 


agement as it is felt that no accurate conclusions can be drawn from either 
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treatment unless the patient has been observed for at least 
frequently examined during this time. 


TABLE III 


Showing Year of Perforation 


Year Died Improved Total 
IQII oO I I 
I9I2 2 oO 2 
1913 I 2 3 
1914 oO 4 4 
1915 2 I 3 
1916 oO 2 2 
1917 3 3 6 
1918 I 4 5 
1919 I 3 4 
1920 oO 3 3 
192! I 2 3 
1922 I 4 5 
1923 3 6 9 
1924 I 7 8 
1925 oO 8 fal 
1926 3 5 8 
1927 0 9 9 
1925 oO 9 9 
1929 I 12 13 
1930 2 9 II 
Total 22 94 116 


ten years, and 
The patients seen in the clinic during 


TABLE IV 


Year in Which Hemorrhage Occurred 


IOII 4 192! I 
I9I2 I 1922 oO 
1913 2 1923 I 
I9I4 I 1924 3 
I9I5 I 1925 2 
I916 I 1926 2 
I917 Oo 1927 3 
1918 I 1928 10 
1919 ) 1929 13 
1920 ‘ Oo 1930 II 

Total 57 


past three years have been grouped as to location of lesion, which is illustrated 


in Table V. 


a total of 3,452 visits. 


During this period, 324 patients were seen and they have made 
There were 214 unoperated cases in this group and 
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TABLE V 
Shows Location of Ulcer 
Double ulcers 


Duodenal Gastric Pyloric Total 
(stomach and duodenum) 


270 34 14 6 324 


we have referred only twenty for operation as the one indication for surgery 
is pain which cannot be relieved by different methods of medical care. 
During the three years there have been six acute perforated ulcers and five 
hemorrhages occurring in patients under medical treatment. Of the per- 
forations, two resulted in death and the others are progressing satisfactorily 
after simple closure. The bleeding cases are progressing satisfactorily after 
transfusions and conservative care. The question of carcinoma arising in 
ulcers is always an interesting topic for discussion. We have treated all 
ulcers, whether gastric or duodenal, by medical care and have been encour- 
aged by the prompt response that is obtained in gastric lesions under medical 
treatment. Because the patient has an ulcer of his duodenum or stomach is 
no reason why he cannot develop a carcinoma at some other site, and we have 
two cases which have done so while under observation. First: Male, thirty- 
seven years of age, who had a duodenal ulcer and had been treated in several 
hospitals before coming under our care and on admission had a duodenal 
lesion and after being under treatment for about one year was feeling greatly 
improved and returned to Poland for a visit of several months. On his 
return he complained of upper abdominal pain. Reéxamination revealed a 
carcinoma involving the lesser curvature and at operation the growth was 
found to be inoperable. There was no relation between the carcinoma in the 
stomach and the duodenal ulcer from which he had suffered and a careful 
review of the literature’ pertaining to duodenal ulcer undergoing carci- 
nomatous degeneration has failed to reveal a definitely proven case of such 
a complication occurring, although there are any number of primary carci- 
nomas of the duodenum reported. 

Another man, forty-two years of age, having had two negative gastro- 
intestinal X-ray series, was operated upon for an epigastric hernia for the 
relief of abdominal pain and in June, 1928, three months after the operation, 
he came under our observation, at which time he had a pyloric ulcer. He did 
very well under medical treatment and one year later the gastro-intestinal 
X-ray series revealed the pyloric ulcer healed but another lesion on the lesser 
curvature at the junction of pars media and pylorica, which was pronounced 
an ulcer. The patient left town shortly after and was operated upon in 
another city, due to pain from which he was suffering, and the operating 
surgeon found what he took to be a carcinoma or a very large indurated ulcer 
and he did not think a resection advisable, as the growth was fixed, but did a 
gastroenterostomy. This patient is being followed at the present time and 
has a definite carcinoma involving his entire lesser curvature. In view of the 
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history of this patient, it would seem justifiable to assume that when a patient 
is under treatment for an ulcer of his stomach or duodenum, and the original 
lesion has responded satisfactorily, and the patient develops a second lesion 
in the stomach, that we are dealing with a primary carcinoma and not an 
ulcer, as it has been our experience that gastric ulcers heal much more readily 
under medical care than duodenal ulcers and therefore it is not logical to 
assume an ulcer would develop in some other site after the original one has 
healed and the patient still under treatment. 

There have been 110 cases operated upon that are now under observation. 
Of this number fifty-seven were operated upon for chronic ulcers and most 
of these previously to 1928, as we have referred only twenty patients for 
operation during the past three years. Several of these patients are more 
than ten years post-operative, but we are not attempting to call them cured. 
In studying the unsatisfactory results we find that most of the cases operated 
upon early in the disease will not do well regardless of the type of operation, 
but the cases that have had prolonged medical care, and develop an associated 
pancreatitis, usually do beautifully following a simple gastroenterostomy. Of 
the chronic ulcers that we are following, all were not operated upon at Belle- 
vue Hospital but came there for relief of symptoms after having been operated 
upon in other institutions. There have been forty-seven gastroenterostomies 
and three partial gastrectomies, six Horsley’s and one Finney pyloroplasty. 
We have had seven marginal ulcers under our observation. One patient, a 
man twenty-five years of age, was operated upon three months after the 
onset of abdominal pain and six months after his operation he had a marginal 
ulcer and within twelve months from the onset of the original pain he had 
been operated upon a second time when a partial gastrectomy was done for 
the marginal ulcer and the patient died as a result of same. Another man, 
thirty-nine years of age, originally had a gastroenterostomy followed by a 
marginal ulcer. A second operation disconnected the gastroenterostomy. His 
pain returned and one year later he had a plastic operation for the duodenal 
ulcer but the pain persisted and two years later he had a second gastro- 
enterostomy and it is now nearly two years since this operation and the patient 
has been symptom-free. This leaves five cases that had marginal ulcers 
which are being treated medically and their symptoms had been present from 
six to eighteen months before starting treatment, and four out of the five 
patients are greatly improved and practically symptom-free under medical 
treatment, while the symptoms of one remain unchanged. There are seven 
patients who have been referred for operation who have had an associated 
chronic pancreatitis. All of these patients are symptom-free with a simple 
gastroenterostomy, their follow-up varying from six months to three years. 
Of the forty-six acute perforations that are being followed in the clinic, most 
of them are doing quite satisfactorily following a simple closure but four 
have undergone a second operation for pyloric stenosis, one having to submit 
to a second operation within ten months, while the longest went five and a 
half years following the perforation, but it is felt that these patients should 
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have as little surgery as possible at the time of the original operation. Seven 
patients have been operated upon for bleeding ulcers. It is interesting to 
note that one case, a man twenty-five years of age, had a pyloroplasty, two 
years later a partial gastrectomy and since that has had profuse hemorrhages, 
while a second man, fifty-nine years of age, had a profuse gastric hemorrhage 
every one or two years over a six-year period, then was operated upon and 
a gastroenterostomy done. He continued to have hemorrhages every year 
for another three years when he was re-operated upon, the second operation 
being a simple exploratory, finding the gastroenterostomy stoma normal and 
a duodenal ulcer present and the abdomen was closed without further surgery. 
Since the second operation, which was three and a half years ago, the 
patient has not bled. Bleeding ulcers constitute a very difficult group to 
treat and it is even more difficult to draw conclusions from their study. In 
a previous paper it was stated that most cases of bleeding ulcers should 
have transfusions and conservative treatment following the first or second 
hemorrhage, but after they have had several recurrent hemorrhages they 
should be operated upon as it is known that cases of bleeding ulcers will 
result in fatalities in spite of transfusions and other supportive measures. 
Also, some cases will continue to bleed after operation, and this includes 
every type of operation from pyloroplasties to sub-total gastrectomies. 

Comment.—From the study of this group of cases one can see that a large 
percentage of both gastric and duodenal ulcers occurring in patients who 
seek treatment in a city hospital can be carried along under medical care 
with very satisfactory results, and if one will refrain from operating upon 
these patients early in the course of the disease and refer them only after 
every attempt at medical treatment has failed, the surgical results will be 
most gratifying with conservative types of operation, either gastroenterostomy 
or in selected cases of pyloroplasties. Any attempt to call a patient cured 
after either medical or surgical treatment unless followed for a ten-year 
period, and frequently examined, is most misleading. 
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VOLVULUS OF A SIGMOID MEGACOLON 
By Carnes Weeks, M.D. 
or New York, N. Y. 
FROM THE FIRST SURGICAL DIVISION OF BELLEVUE HOSPITAL 
VoLvutus of the sigmoid loop of large intestine is apparently not an un- 
common condition. It is described in text-books of diseases of the large 
bowel and is a well-recognized clinical entity. Volvulus of a giant sigmoid 
or megacolon, however, appears to be a much rarer condition. A recent ex- 
perience with the latter type of volvulus and the collection of some sixty-three 


similar cases in the literature seem to justify the following report : 


\\ 
5” 





Fic. 1. 


Volvulus of the sigmoid megacolon just before resection and two days after the original 
exploration. 


Case Report.—The patient was an Irish boy of eighteen who was admitted to the 
First Surgical Division of Bellevue Hospital with a chief complaint of pain in the abdomen 
of four days’ duration. He had not moved his bowels in eight days. The present illness 
started with a slight pain about the umbilicus which became increasingly severe during 
the next four days. There was gradually increasing distension of the abdomen. There 
were slight nausea and vomiting the first day of the illness which returned the day of 
admission to the hospital. 


The patient had been unable to move his bowels in the pre- 
ceding eight days. 


The administration of large doses of Epsom salts accompanied by 
numerous enemas failed to relieve this condition. 
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There was a past history of constipation since birth, the patient frequently going four 
to five days without a bowel movement. There had been several mild attacks of abdominal 
pain when the constipation was more marked than usual, this pain lasting two to three 
hours. His general health had always been excellent. 

On physical examination the patient did not appear acutely ill. The abdomen was 
moderately distended. There was tenderness to palpation in all four quadrants, most 
marked about the umbilicus. There was moderate spasm of both rectus muscles. There 
was no visible peristalsis and no tumor mass could be felt. There was obliteration of 





Fic. 2.—-Barium enema two months post-operative showing site of anastomosis. 


liver dullness. The patient was not vomiting. Temperature 99.6°. Pulse 104. Respira- 
tions 24. The white blood count was 9,200 with 84 per cent. polymorphonuclears. 

Under a gas, oxygen and ether anesthetic a right rectus incision was made. There 
presented in the wound a tremendously dilated structure that at first was thought to 
be stomach. As this organ almost filled the entire peritoneal cavity, a 20 F. catheter was 
inserted by means of a purse-string suture and quantities of gas and fecal material escaped. 
It was then found that we were dealing with a volvulus of an enormously hypertrophied 
and distended sigmoid loop. It was twisted two and one-half times clockwise about its 
mesentery. The entire sigmoid was enlarged to about five times its normal size and its 
wall markedly thickened. This enlargement started at the beginning of the iliac colon 
and continued down to the recto-sigmoid junction. The rectum was dilated but still con- 
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siderably smaller than the sigmoid. The remainder of the large intestine was distended 


but did not resemble the pelvic colon in any way. The wall of the involved loop was 
cedematous, purplish in color but not gangrenous and assumed its normal appearance as 
soon as the volvulus was relieved. The sigmoid mesocolon was extremely long, very 


much thickened and cedematous. 

The giant sigmoid was then brought out on the abdominal wall and the first stag; 
of a Mickulicz resection was done. The proximal and distal loops were united with 
interrupted sutures for a distance of three inches below the abdominal wall. By doing 
this we were able to exteriorize all of the pathologic bowel except that portion of the 
iliac colon which had no mesentery. The two united limbs were then sutured to the 
parietal peritoneum at the margins of the wound. The megacolon was then lifted in a 
direction perpendicular to the patient and an attempt was made to squeeze as much of 


the blood back into the general circulation as possible. A large tape was then passed 





Fic. 3 A comparison between a barium enema three and one-half months post-operative 


(left) and that 
of a normal individual (right) 


about the base of the megacolon one inch anterior to the abdominal wall and tied as tight 
as possible, thus strangulating the loop. A 24 F. catheter was then inserted into the 
proximal loop to allow for the escape of gas and fecal contents. 

The immediate post-operative reaction was excellent. Large amounts of gas and 
fecal material drained through the catheter. 

Two days later the megacolon was resected by means of the actual cautery, level with 
the abdominal wall (Fig. 1). At this time the very 
were tied. 


large vessels of the mesentery 


Seven days post-operative a Mickulicz clamp was inserted in the shot-gun barrel 
openings. Twenty-four days post-operative there was a large opening between the prox 
imal and distal loops. At this time several large masses of impacted feces were removed 
manually from the rectum. On the forty-second post-operative day the colostomy was 
At the present time, seven months after operation, the patient is perfectly well 


and having one normal bowel movement a day. A _ barium 


cl sed. 


enema two months post 
operative shows some enlargement of the bowel above the site of anastomosis and some 
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dilatation of the rectum (Fig. 2). A later barium enema, three and one-half months post- 
operative shows some dilatation still present. Figure 3 is a comparison of the large bowel 
of the patient with that of a normal individual of the same age. As at operation the large 
intestine above the iliac colon did not show signs of hypertrophy, we were rather surprised 
to note the dilatation evident in Figs. 2 and 3. The interpretation of this finding is rather 
difficult. It is impossible to say whether this patient will eventually develop a true Hirsch- 
sprung’s disease or whether the dilatation now present is merely a distension of the large 
bowel and will in time disappear. 


Pathology.—The specimen (Fig. 4) measures 54 centimetres in length, 25 centimetres 








Fic. 4.—The sigmoid megacolon. 


in circumference, and the wall is 10 millimetres in thickness. A comparison (Fig. 5) 
between a section of the megacolon and a piece of sigmoid from a normal young adult 
shows the remarkable hypertrophy of all coats, especially the layer of circular muscle. 
There is a diffuse polymorphonuclear infiltration throughout the entire wall. 


TABLE I 
Pauchet in 1900 sex— ?—13 years old. 


Operative procedure, detorsion; result, death. 
Frommer, A. 


, in 1901 male, 19 years old, 180 degrees of volvulus. Operative procedure, 
ileo-sigmoidostomy ; result, recovery. 


Boeckel, J., in 1903 male, 2% years old, 180 degrees of volvulus. Operative procedure, 


resection, end-to-end; result, recovery. 


Lane, A., in 1904 female. Operative procedure, resection, end-to-end; result, recovery. 
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Pauchet in 1904 male, 35 years old. Operative procedure, resection, end-to-end; result, 
death. 

Garre in 1905 male, 28 years old, 180 degrees of volvulus. Operative procedure, detorsion 
and fixation; result, recovery. 

Bloodgood, J. C., in 1906 male, 65 years old. Operative procedure, resection, side-to-side ; 
result, recovery. 

Tuffier in 1907 male, 60 years old. Operative procedure, colostomy ; result, death. 

Feldman, M., in 1908 male. Operative procedure, colostomy; result, death. 

Lecene, P., in 1908 male, 60 years old, 90 degrees of volvulus. Operative procedure, 
detorsion and fixation; result, recovery. 

Schmieden in 1908 male, 20 years old. Operative procedure, colocolostomy; result, 
recovery. 

Jeannel in 1908 male, 40 years old, 360 degrees of volvulus. Operative procedure, 
colostomy ; result, recovery. 

Bessel-Hagen in 1co8 male, 6 years old. Operative procedure, Mickulicz ; result, recovery 

Konjetzny, G., in 1910 male, 51 years 
old, 450 degrees of volvulus. Oper- 
ative procedure, Mickulicz ; result, 
recovery. 

Konjetzny, G., in 1910 male, 24 years 
old, 180 degrees of volvulus. Op- 





erative procedure, Mickulicz; re- 


> sult, recovery. 








Konjetzny, G., in 1911 male, 3 years 


Fic. s5.—Comparison between the walls of the megacolon (left) and of normal sigmoid (right) 
(x 14.) 


old, 180 degrees of volvulus. Operative procedure, resection, end-to-end; result, 
recovery. 

Clermont in 1911 male, 61 years old, 180 degrees of volvulus. Operative procedure, colo- 
colostomy; result, recovery. 

Kraske in 1911 male, 27 years old, 360 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Critchlow, J. F., in 1912 male, 42 years old. Operative procedure, resection, end-to-end ; 
result, death. 

Gregoire, R., in 1912 female, 50 years old, 360 degrees of volvulus. Operative procedure, 
resection, end-to-side; result, recovery. 

Wideroe, S., in 1912 male, 98 years old, 180 degrees of volvulus. Operative procedure, 
resection, side-to-side; result, recovery. 

Lecene, P., in 1913 female, 42 years old. Operative procedure, resection, end-to-end; 
result, death. 

Delbet in 1913 female, 7 years old. Operative procedure, detorsion; result, death. 

Savariaud in 1913 male, 18 years old. Operative procedure, detorsion; result, recovery. 
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Viguier in 1913 female, 42 years old, 360 degrees of volvulus. Operative procedure, 
resection, end-to-end; result, recovery. 

Payr, E., in 1916 male, 51 years old. Operative procedure, detorsion and fixation; result, 
recovery. 

Horhammer in 1917 male, 54 years old. Operative procedure, Mickulicz; result, recovery. 

Rumpel in 1917 male, 42 years old. Operative procedure, resection; result, death. 

Rumpel in 1917 female, 49 years old, 270 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Judd, E. S., in 1917 male, 55 years old. Operative procedure, Mickulicz; result, ? 

Lecene, P., in 1918 male, 76 years old. Operative procedure, detorsion and fixation; 
result, recovery. 

Nandrot in 1918 male, 31 years old. Operative procedure, Mickulicz; result, recovery. 

Sencert and Simon in 1919 male, 55 years old. Operative procedure, resection, end-to- 
end; result, ? 

Lecene, P., in 1919 male, 49 years old. Operative procedure, detorsion; result, recovery. 

Luken in 1919 female, 58 years old, 180 degrees of volvulus. Operative procedure, 
Mickulicz; result, ? 

Payr, E., in 1919 male, 61 years old, 90 degrees of volvulus. Operative procedure, 
detorsion ; result, death. 
Payr, E., in 1919 male, 51 years old, 180 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 
Rumpel in 1919 female, 40 years old, 270 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Hohlbaum in 1919 male, 29 years old, 180 degrees of volvulus. Operative procedure, 
Mickulicz; result, death. 

Guimbellot in 1919 female, 26 years old, 630 degrees of volvulus. Operative procedure, 
resection, end-to-end; result, recovery. 

Schaaning, G., in 1920 male, 45 years old, 360 degrees of volvulus. Operative procedure, 
resection, end-to-end; result, death. 

Frank, E., 1921 female, 57 years old, 180 degrees of volvulus. Operative procedure, 
resection, side-to-side ; result, recovery. 

Delageniere in 1921 male, 45 years old, 720 degrees of volvulus. Operative procedure, 

Mickulicz ;* result, death. 

Delageniere in 1921 male, 54 years old. Operative procedure, resection, end-to-end; 
result, recovery. 

Savariaud in 1921 male, 36 years old. Operative procedure, Mickulicz ;* result, death. 

Miginiac, G., in 1921 male, 46 years old. Operative procedure, Mickulicz; result, death. 

Savariaud in 1921 male. Operative procedure, Mickulicz ;* result, recovery. 

Edwards, S. R., in 1921 female, 47 years old. Operative procedure, resection, side-to- 
side ; result, recovery. 

Edwards, S. R., in 1921 female, 65 years old. Operative procedure, resection, side-to-side ; 
result, recovery. 

Willis, M., in 1922 female, 45 years old. Operative procedure, resection, end-to-end; 
result, recovery. 

Leflaive, P. G., in 1922 female, 36 years old, 180 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Franke in 1923 male, 78 years old, 180 degrees of volvulus. Operative procedure, resec- 
tion, side-to-side; result, recovery. 

Roux-Berger, J. L., in 1923 female, 30 years old. 


recovery. 


Operative procedure, Mickulicz; result, 


Launay in 1923 female, 50 years old. 
rect very. 


Operative procedure, resection, end-to-end; result. 


Launay in 1924 male, 26 years old. 
recovery. 


Operative procedure, resection, end-to-end; result, 
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Bonniot in 1924 male, 48 years old, 270 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Hertz, J., in 1924 male, 60 years old, 900 degrees. Operative procedure, Mickulicz; 
result, recovery. 

Launay in 1925 male, 68 years old. Operative procedure, resection, end-to-end; result, 
recovery. 

Rochet in 1926 male, 48 years old, 540 degrees of volvulus. Operative procedure, resec- 
tion; result, death. 

Aumont in 1928 female, 30 years old, 90 degrees of volvulus. Operative procedure, 
Mickulicz ; result, recovery. 

Brocq, P., in 1929 female, 34 years old, 720 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Weeks, C., in 1930 male, 21 years old, 900 degrees of volvulus. Operative procedure, 
Mickulicz; result, recovery. 

Roux de Brignolles, female, 50 years old. Operative procedure, detorsion and fixation; 
result, recovery. 

Michon, female, 79 years old. Operative procedure, sigmoidostomy ; result, recovery. 

Heller, A., in 1904 male, 45 years old. Operative procedure, autopsy. 

Vene, M., in 1908 male, 72 years old, 90 degrees of volvulus. Operative procedure, autopsy. 

Konjetzny, G., in 1908 male, 4 months old, 180 degrees of volvulus. 
autopsy. 


Operative procedure, 


Kleinschmidt, H., in 1910 male, 5 months old, 90 degrees of volvulus. Operative pro 
cedure ; result, autopsy. 

Konjetzny, G., in 1911 female, 9 months old, 180 degrees of volvulus. Operative proce- 
dure, autopsy. 

Wiedhopf, O., in 1913 male, 70 years old, 180 degrees of volvulus. 
autopsy. 


Operative procedure, 


Schaaning, G., in 1919 female, 61 years old, 360 degrees of volvulus. Operative pro 
cedure, autopsy. 
delle, D. A. E., in 1920 male, 8 years old. Operative procedure, autopsy. 


Table I gives a list and brief résumé of sixty-three cases of volvulus of a 
sigmoid megacolon collected from the literature, including the author’s case, 


which came to operation. It also includes eight cases in which the volvulus 


was discovered at autopsy and in which operation was not done. As com- 
plete an analysis as was possible has been made from the material submitted 


by the various authors on the operated cases. 


TABLE II 


Sex A ge 
EOS eee a ae ee 42 <F, EST en en ee ees } 
EE eo ee 21 SEE shacca ce hae ww dines eos } 
I sg og eee d's paral I IS ie ahr Sas ps soo ein 0 
a ee a Ge ee 7 
ca oe Dearie 16 
Si tktonlse ened daake ees ws 12 
OO TD eteareeenesesosnenns 5 
TE Diels 2 a ed ees bake 3 
TT 0a: aha dle & we pide ona Oo 
EE <a Sia rats fale WV ra alie’s 1 (age 98) 
Not reported tinaVeeneewewes 3 
O4 


* Immediate resection of the volvulus. 
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Sex.—This condition was twice as common in males as in females. In 
true Hirschsprung’s disease the ratio of men to women is 3 to 2. 

Age.—tThere are several points of interest here. Twenty-eight or 46 
per cent. of the patients are from forty to sixty years of age, while only 8 
or 13 per cent. are under twenty years of age. Mummery in 100 collected 
cases of megacolon found 30 per cent. under twenty and only 13 per cent. 
from forty to sixty. This condition of volvulus then appears to occur more 
frequently in persons past middle life and not so often in children and young 
people, while exactly the reverse is true in the uncomplicated Hirschsprung’s 
disease. 


TasLe I1].—Number of cases, 64; constipation, 42; pain, 43; vomiting, 20 (2 fecal) ; 
previous attacks, 31; distension, 48; visible peristalsis, 16; mass, 6; positive X-Ray, 3. 


Symptoms.—Forty-two or 65 per cent. gave a definite history of consti- 


pation ; fourteen of these from birth, five from childhood 
two to twenty years. 


and the rest from 


Periods of obstipation, usually associated with the acute 
by thirty-nine patients. 


attack, were noted 
The average duration was four and one-half days; 
the longest eighteen days. In Hirschsprung’s disease it is well known that 
patients may go many weeks to months without a bowel movement. 

Abdominal pain was noted in forty-three cases. Apparently there was 
nothing characteristic about this pain. 

Vomiting was present in twenty; there were two that had fecal vomiting, 
one recovered and one died. 

Previous Attacks—Thirty-one gave a history of one or more previous 
similar attacks. Bloodgood’s patient had thirty-two attacks before the final 
operation, 

Visible peristalsis was present in but sixteen cases and an abdominal mass 
was felt in six. 

In three patients a diagnosis of volvulus was made by means of X-ray. 
TasLte 1V.—Previous Operations—Number of cases, 15; detorsion, 11; detorsion and 


colostomy, 5; detorsion and ileostomy, 2; detorsion and appendicostomy, 1; detorsion 
and colocolostomy, 2; 


2; detorsion and ileo-rectostomy, 1; detorsion and fixation, 1; 
abdominal puncture, 1. 


Fifteen patients had twenty-three previous operations for relief of the 
volvulus, the commonest being simple detorsion. The only attempt to pre- 
vent further return of the volvulus was fixation of the sigmoid loop to the 
parietal peritoneum in one case. Puncture of the abdominal wall with a tro- 
car was done in one case, necessitating immediate exploration for suture of 
the punctured sigmoid volvulus. This was followed by death due to peri- 
tonitis. 

Type of Volvulus—(Table 1).—In thirty-one cases the volvulus was de- 
scribed ; thirteen were 180 or one-half of a turn, two were goo or two and 
one-half turns, and the remainder varied between 90 and goo. 
twisted clock-wise and six counter-clockwise. 
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Tas_e V.—Complications—Gangrene of involved loop, 8 cases, 5 deaths; peritonitis, 


cases, 2 deaths; perforation of bowel, 1 case, 1 death; vessels of mesosigmoid (throm- 


bosed), 3 cases, 2 deaths. 


Tas_e VI.—Number of cases described as megacolon, 64; hypertrophy of all coats men- 
tioned in 18 cases; length of megacolon mentioned in 24 cases; average, 76 centi- 
metres ; measurement of normal sigmoid, 40 centimetres; circumference mentioned ji 
II cases; average, 35 centimetres; measurement of normal sigmoid, 12 centimetres: 
diameter mentioned in I5 cases; average, 12 centimetres; measurement of normal 
sigmoid, 4 centimetres; thickness of wall mentioned in 4 cases; average, 8.7 milli- 
metres: measurement of normal sigmoid, 5 millimetres. 


In all of the sixty-four cases the chief finding appeared to be the large 
size of the sigmoid loop. Unfortunately, exact measurements were not given 
in twenty-eight cases. In these the authors emphasized the large size of the 
megacolon by various comparisons; with the large intestine of the horse, 
the thigh or hip of an adult, etc. 


Taste VII.—Dilatation of other portions of the colon, 7; entire large bowel ( Hirsch- 
sprung’s disease), 2; transverse and descending, 2; distal half of transverse and 
descending, 1; descending, 1; mentioned but not designated, 1. Total, 7. 


It is interesting to note that only a little over 1 per cent. of these cases 
shows involvement of any portion of the remainder of the large bowel and 
in but two was there evidence of dilatation of the entire large intestine. 
Taste VIIl.—Operative procedure, resection, Mickulicz, three stage, 18 cases, 2 deaths; 

resection, end-to-end anastomosis, I5 cases, 4 deaths ; resection, side-to-side anastomo- 

sis, 6 cases; Mickulicz with immediate resection, 3 cases, 2 deaths ; resection, type not 
mentioned, 2 cases, 2 deaths; detorsion, 5 cases, 3 deaths; detorsion and fixation, 

5 cases; detorsion and colocolostomy, 2 cases; detorsion and _ ileo-sigmoidostomy, 

1 case; detorsion and colostomy, 4 cases, 2 deaths. 61 cases, 15 deaths. 


Results not known in two cases. Mortality—24.5 per cent. From the 
above figures and with the experience of the author’s case the Mickulicz type 
of resection in three stages would seem to be the safest procedure. 

Whether this condition is congenital or acquired seems difficult to deter- 
mine. In no one of the sixty-four cases was there any mention made of an 
obstruction which might have been the cause of the megacolon. There have 
been many theories put forward as to the possible etiology of this disease 
and one is that a chronic volvulus due to the long mesosigmoid may eventu- 
ally cause hypertrophy. But as Mummery says, “Even when such a condi- 
tion as a chronic volvulus exists this may be a secondary consequence of 
the dilatation, and not its cause.” In his 100 collected cases of this disease 
he found evidence of obstruction in only twenty-three. In this connection he 
says, “The fact remains that in the great majority of cases no obstruction 
of any kind is found and also that in several the dilatation extended right 
down to the anus or middle of the rectum.’’ That acquired megacolon is a 
possibility is shown in a recent article by Shelley in which it was possible to 
follow the development of dilatation of the large bowel subsequent to a stric- 
ture of the rectum. 
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Whether the disease described in this paper and the so-called idiopathic 
dilatation of the colon are one and the same we do not know. Recent work 
by Wade and Royle and by Judd and Adson in connection with lumbar sympa- 
thetic ganglionectomy seem to point to a neurogenic origin of the disease in 
certain of the cases. They believe that the motor impulses to the longitudinal 
muscle of the rectum are supplied by the parasympathetics, and the motor 
impulses to the circular muscles of the rectum are supplied by the sympa- 
thetics and that the improvement obtained in this disease following ganglio- 
nectomy is due to the reduction of the sympathetic stimuli coming from the 
lumbar rami communicantes through the hypogastric and pelvic plexuses. It 
will be interesting to follow the course of the patient described in this paper 
to see whether further enlargement of the remaining large bowel will take 
place in the future. 


CONCLUSIONS 


(1) That there is a very definite clinical entity known as volvulus of a 
megacolon of the sigmoid. 
(2) That the dilatation in this condition is usually limited to the 


sigmoid 
in the majority of cases. 


(3) That this condition, unlike uncomplicated Hirschsprung’s disease, 
occurs in middle age. 


(4) That to prevent further recurrence the involved loop should be re- 
sected, preferably by the Mickulicz procedure. 
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DIVERTICULUM OF THE MALE URINARY BLADDER 
By J. CuristorpHer O'Day, M.D. 


Hono.utvu, Hawau 


THE initial cause of sacculated or diverticulated bladders is, perhaps 
with some few exceptions, congenital; traceable to some embryologic dis- 
parity; a disparity so likely to be compromised by any degree of deformity 
from a mere sacculation to the most pronounced exstrophy—even hypospadia 
and anaspadias, that the resulting problems have, on many occasions, tried 
and baffled the judgment of the most adroit of genito-urinary surgeons. 

Obstruction, whether partial or complete, has, by many observers, been 
regarded as an important etiologic factor, yet, and while it must be admitted 
that such an obstruction to the bladder’s outlet is a cause in the bringing 
forth of this deformity, it must not be forgotten that it is merely a relative 
one. Nor should it prevent the fullest inquiry when it must be ever in mind 
that the question of a ratio is ever present—the ratio that correlates that 
great number of occluded urethre where diverticula or saccule do not obtain, 
and the much smaller number where they do. Here, may the question of 
“why ?” be interjected. Why are saccule and diverticula the exception, then, 
instead of the rule when this comparison is made to parallel these two sets of 
reckonings ? 

There are those of our genito-urinary surgeons who, having felt the truth 
of this, concluded that urethral obstructions, whether of prostatic or cicatricial 
origin, are mere factors. Never a cause. 

The normal bladder may be distended to a remarkable degree without en- 
tailing the slightest risk of provoking either saccules or diverticula. Let it be 
put in this way, namely: The actual cause of sacculation or diverticulation 
within the wall of the male urinary bladder is congenital but is impotent unless 
urethral obstruction, partial or complete, distention and compression be 
present as contributing factors. 

To determine how much of the truth might be coupled with the foregoing 
supposition, a number of bladders, secured from slaughtered pigs, were sub- 
jected to the following rather crude tests. When extreme distention was 
induced by either water or air, the mucosa, at no point, showed a tendency 
to herniate. Nor did it when severe compression was subsequently applied. 
But when a portion of the bladder’s wall had been gently teased away from 
its underlying mucous lining, and the maneuver repeated, no sign of pouting 
appeared until the compression was applied, and then, and almost immediately, 
the mucosa began to bulge through the denuded area, and a diverticulum, 
in the making, was emphatically demonstrated. 

There are those among our physiologists who teach that the normal act of 
urinating depends more on compression from the intestines than it does on the 
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contractility of the bladder’s muscular coat. If this is true, the fact that the 
bladder has a muscular coat, moots the question. However, that cannot be 
discussed here. But whatever the truth of it may be, compression, up to 
some unknown degree, seems to be the determining factor in forcing the 
mucous membrane to herniate into an extravesical sac. It must not, however. 
be forgotten that unless ectopia of the muscular fasciculi be present, neither 
the obstruction, distention nor compression can give rise to the deformity. 
To elucidate the primary or congenital cause of these diverticu'a, it will 
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Fic. 1.—(a) Small sacculations; the fasciculi are not displaced to a degree capable of pouting the 


bladder’s mucosa into a diverticulum. (b) Large sacculations. Here 


are the openings that lead 
to a sac only. 


Diverticulitis is not to be expected where so many large sacculations are present It 
may occur, but the fasciculi are usually discouragingly arranged. (c) 


Typical opening into divert:cu 
lum. Note the fibrous ring. (d) Section of diverticulum. 


be necessary to briefly review the embryologic development of the genito- 
urinary tract. In doing this, we will find something to puzzle over when, 
through speculative curiosity, we would like to find out the time that the 
kidneys begin the first secretion of urine. 


Of course, this question is irrelative. Perhaps it should have been omitted, 
yet it is an emphasis on that which is of paramount interest, for it become; 
apparent that unless the allantois had opened into the ventral cloaca in time to 
save itself from becoming distended by the urine from the newly functioning 
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kidneys, a disparity of that portion of its structure, destined to be the muscular 
coat of the developing bladder, would result in a chaotic dispersion of the 
subsequently developed muscular fasciculi, and thus force into the bladder 
wall areas of potential diverticula. If the allantois is granted its communica- 
tion with the ventral cloaca before the distention has caused an irreparable 
condition, no more than an illy marked trabeculation may be the ultimate 
result. Otherwise, should some embryologic irregularity prevent a timely 
communication, and the distention finally end in rupture, an exstrophy would 
be the likely result. Between these two extremes, may be conjectured the 
various congenital bladders with which we have to deal, and in which is to 
be found the reasons why the best of us are often at our wits’ end, for we 
are dealing with defects that are not always amenable to good surgery because 
of the flabbiness of the tissues with which the repair has to be made; a flabbi- 
ness that had its origin in or during the embryologic distention. Pouching 
of the bladder wall is a condition that in no way should have its etiology 
confused with that of the diverticula or sacculation. Pouching may come to 
any normally developed bladder through the presence of a calculus, the re- 
moval of which, followed by proper drainage, is all that is required to restore 
the pouched portion of the bladder’s wall to its normal contour. 

Experience has given us a fear of sodium bromide when used as a diag- 
nostic adjunct to rontgenology. It was the only medium used through which 
we had two severely fatal burns. I know of no statistics on this particular 
point, but having had no such sequela following the use of the milder salts 
of silver, we had given up the bromide salt entirely. When possible, the 
cystoscope is the diagnostic instrument of choice rather than the X-ray. 

What has been outlined in the foregoing is meant as a mere sketch of 
the conditions through which all surgical approach has to be made. In a 
word, it gives to us the key to the greatest success attainable, for it em- 
phasizes the importance of restoring to the urethra the fullest patency, even 
to the removal of the prostate when its urethral tunnel is found to be nar- 
rowed, and this without regard to the size of the gland itself. 

Immediate surgery in all these cases is, as a rule, contraindicated. Supra- 
pubic drainage must be the prerequisite of all that is hoped to be accomplished. 
It also gives immediate relief to the distressing tenesmus-vesice. While this 
drainage is going on, the urethra may be sounded and rendered patent. If 
its prostatic portion is found to be menacingly narrow, prostatectomy is to be 
postponed until the bladder has been suprapubicly opened for the removal of 
the diverticulum. Not a few methods of coping, surgically, with bladder 
diverticula have been described. It probably matters but little what method 
may be the one of choice so long as good results are obtained, but the method 
that calls for the sac’s inversion, in our experience, proved too cumbersome. 
It also sacrifices tissues that will be greatly needed in obliterating the space 
that the sac had previously occupied. Stuffing the diverticulum with gauze 
lacks surgical appeal because of the danger of tearing the bladder wall while 
delivering the sac. The opening into these sacs is encircled with a fibrous 
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ring. This ring must be removed else union will be thwarted. The incision 
should be an elliptical one, its long axes directed to the securing of the best 
working facilities. It includes the entire fibrous ring with the mouth and end 
of the sac. With this accomplished, the freed portion is grasped with light 
forceps and gentle traction is continued into the bladder while a gauze- 
capped finger gently pushes back whatever tissue may be adherent. If the 
opening thus made in the wall of the bladder is large enough to admit a finger 
without the likelihood of tearing, the fibrous ring may be severed by a snip 





Fic. 2.—(a@) Elliptical incision preliminary to dissection of the diverticulum. (6b) Ellipse with 
opening into sac being drawn into bladder while a gauze-capped finger pushes back all adhering tissue. 
(c) Ring incised to admit finger. (d) Once the sac is made free a finger within facilitates the 


dissecting. 


of the scissors and the further dissecting of the sac facilitated by inserting 
a finger within it. Throughout the time it may require to complete the re- 
moval of the sac and the subsequent closure of the opening, sopping with 
sponges will take care of the urine that is coming in from the ureters. 
The ease with which the water-shed closure of the opening may be effected 
will, of course, depend very much upon what portion of the bladder wall is 
involved. If high, and easily reached from the suprapubic incision, little dif- 
ficulty need be expected. When, however, it is low, and the diverticulum 
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has been in a posterior position, the closure should be effected from within 
the bladder, for extensive separation from surrounding tissues is liable to 
invite sloughing. The method we have followed is not difficult, yet, it may, 
at the first try, seem so. Number O O chromic gut is the ideal suture ma- 
terial, but it should be softened and rendered pliable in warm water, and by 
gauze-friction before using. Otherwise it will be too harsh. For the sutur- 
ing, a small, full-curved, non-cutting intestinal needle is ideal. The stitch 
may be begun at either angle of the ellipse according to the convenience of 
the operator. Inverting the edges of the wound, the needle is made to pick 
up, right side first, two or more bites of the inverted edge, working the 
needle away from the free edge while doing so. It is then passed across 
to the left side of the incision and the maneuver repeated with the exception 





Fic. a, b, and ¢ shows technic of a modification of Murphy’s (the late John B.) water-shed 
suture. This stitch closes the bladder wound without appearing within the viscus. This avoids leaving 
any foreign substance to precipitate crystallization of the urinary salts. 


that on this side the needle is made to work toward the free edge. The 
suture from this point on is zigzagged toward the opposite angle which, 
when reached, is given a horizontal direction as in the first application, then 
zigzagging back, crossing the others to make a series of X’s, similar to the 
lacing of a shoe, until the place of beginning has been reached. The two 
free ends of the suture are permitted to protrude from between the edges 
of the wound while a pterygium hook draws the lacing taut. Finally, traction 
on the ends will approximate the edges in to an appositional or water-shed 
welt. 

The suture may then be tied, the ends cut, and the knot induced between 
the edges and forced into an extravesical position. 
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EXTIRPATION OF PREGNANT UTERUS AT FULL TERM * 
By Wittiam Wertrensaker, M.D. 
or Witmtneton, Det. 
FROM THE DEPARTMENT OF GYNECOLOGY AND OBSTETRICS OF THE WILMINGTON GENERAL HOSPITAL 

Asout March 1, 1928, Dr. M. A. Tarumianz, of the Delaware State Hospital for 
the Insane, at Farnhurst, referred to me a Negress, aged thirty-three years, the subject 
of general paresis. She was the mother of six children, only two living and both 
mentally deficient ; she was at that time within ten days of term with another pregnancy ; 
her Wassermann was four plus, there was a profuse cervical discharge which showed 
numerous gonococci. To further complicate the situation, the foetal breech was lying 
in the right iliac fossa. The indications called for (1) Avoidance of the spread of 
gonorrheeal infection; (2) sterilization of the mother; and (3) delivery of the foetus. To 


accomplish these triple ends I decided to remove the entire uterus before rupture of the 
membranes. 

On March 15, 1928, the abdomen was incised in the lower mid-line, the broad liga- 
ments clamped on each side and incised down to the level of the cervix. Two clamps, 
sufficiently long to reach across the entire cervical bridge, were thrown into place and 
the uterus delivered from the abdomen. The cervix was severed with a single cut 
between the two clamps; the uterus, with its contents, was passed to an assistant, Doctor 
Pawlikowski, who extracted a living feetus weighing seven pounds, two ounces. The 
time consumed from start of abdominal incision to delivery of child was less than 
four minutes. 

The cervical stump was cauterized and turned in with a running suture, the stumps 
of the round and infundibulo-pelvic ligaments ligated, brought down and sutured to it. 
A fold of the utero-vesical peritoneum was then brought over all to complete the 
peritoneal toilet. One cigarette drain was placed in the cul-de-sac and the abdomen 
closed in three layers. 

This woman made an uneventful surgical recovery. 


Since that time I have met with five other cases in which it was felt wise 
to adopt a similar line of procedure. Two were cases in whom one or more 
previous Czsarean sections had previously been made, in whom numerous 
pelvic and abdominal adhesions were doubtless present ; one a case of marked 
hyperthyroidism with uterine fibroids; another a woman exsanguinated by 
hemorrhage due to placenta previa, in which case a minimum of blood loss 
at delivery was felt essential to give her any chance, which she might possibly 
have, of recovery. 

These cases were operated upon respectively on July 19, 1930; December 
20, 1930; January 12, 1931; February 18, 1931; April 3, 1931. All six babies 
were delivered alive; five mothers made uneventful recoveries and left the 
hospital in good condition. One mother (Case II) developed a_vesico- 
abdominal fistula on the ninth day, which was closed at a subsequent operation. 

In Case IV violent uterine contractions began as soon as an attempt to 
deliver the uterus from the abdomen was made, and the membranes ruptured 
just as this was accomplished; so, after the “waters” had drained away, a 

* Read before the Kent County Medical Society, Dover, Delaware, April 1, 1931. 
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clamp was placed across the cervix, the latter incised above it, and the foetus 
delivered before entire extirpation of the uterus. 

When conservation of the tubes and ovaries is desired, the operation is 
more difficult, as the uterine extremities of the broad ligaments are pulled 
upward by the enlarged organ and offer a much wider pedicle to be clamped 
and ligated. 

The use of this operation is suggested for those cases where classical 
Czesarean section would be followed by hysterectomy (the Porro operation 
and its modifications ) : 

(1) Where it is of primary and vital importance to avoid contamination 
of the abdomen. 

(2) Where it is deemed best to avoid subsequent pregnancies in 
the patient. 

(3) Where extirpation of the uterus would be otherwise indicated, as in 
co-existing fibroid tumors (Case IV ). 

(4) Where it is imperative to obviate all possible blood loss. 

The operation is not indicated where it is desired and feasible to continue 
the reproductive function of the woman. 

The average time of the operation has been shorter than the average time 
of classical Cesarean section; the “shock” less, or certainly no greater; and 
a less complicated convalescence is usual. 

This method is offered, not as a substitute for other methods of Cesarean 
section (save the Porro operation), but as a contribution to the armamen- 
tarium of the obstetrician, to be held in reserve until the emergency to which 
it is applicable arises. 


ABSTRACT OF CASES 


Case I1—Chester, Pa. Age, thirty-three years, Para VII. Referred by Dr. M. 
A. Tarumianz. 

Term pregnancy. Oblique position of fetus. Lues. Gonorrhoeal cervicitis. 
General paresis. 

O peration.—March 15, 1928. Anzsthesia.—Ether. 

Infant.—Male; condition good; weight 7 pounds, 2 ounces. N. B.—Turned over to 
Children’s Bureau on March 17, 1928, apparently in good condition. 

Surgical Convalescence.—Uncomplicated. 

Case I1.—Penn’s Grove, N. J. Age, twenty-one years, Para III. Referred by 
Dr. R. B. Jarrett. 

Pregnancy at thirty-sixth week. Two previous Czsarean sections (1926 and 1928). 
Weakening uterine cicatrix. Pelvic adhesions. 

Operation.—July 19, 1930. Anzsthesia.—Gas-ether. 

Infant.—Female ; fair condition upon delivery ; weight 6 pounds, 2 ounces. N. B.— 
This infant died nine hours after delivery. Autopsy.—lInterstitial pneumonia; hyper- 
plastic thymus; cloudy swelling of the kidneys. 

Surgical Convalescence-—Complicated by development of an abdomino-vesical fistula 
on the eighth day. Apparent spontaneous closure after ten days’ use of a self-retaining 
catheter. Mother discharged in good condition on August 16, 1930. Returned to hos- 
pital August 26, 1930, after reopening of fistula. Surgical closure under gas anzsthesia 
on August 27, 1930. Final discharge on September 13, 1930, in good condition. 
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Case III.—Millington, Md. Age, twenty-seven years, Para V. Referred by 
Doctor Brice. 

Pregnancy at thirtieth week. Free uterine hemorrhage. Full placenta previa. 

Operation—December 20, 1930. Anzsthesia—Gas (only). 

Infant.—Male; living but premature; weight not recorded. N. B.—This infant died 
in sixty-two hours. Autopsy.—Patent foramen ovale. Prematurity. 

Surgical Convalescence—Uncomplicated. Mother discharged in good condition on 
January 4, 1931—fifteenth day. 

Case I1V.—Wilmington, Del. Age, thirty-five years, Para I. Referred by Dr. 
B. J. McEntee. 

Hyperthyroidism. Uterine fibroids. Term pregnancy. 

Operation—January 8, 1931. Anzsthesia—Gas (only). 

Infant —Female ; condition good; weight 6 pounds, 12% ounces. 

Surgical Convalescence—Uncomplicated. Discharged in good condition on six- 
teenth day. 

CasE V.—New Castle, Del. Age, twenty-nine years, Para II. Referred by Dr. 
Lewis Booker. 

Term pregnancy. Contracted pelvis. Previous Caesarean section. Pelvic adhesions. 

O peration.—February 18, 1931. Anzsthesia.—Spinal. 

Infant—Female; condition good; weight 8 pounds, 8 ounces. 

Surgical Convalescence-——Uncomplicated. Discharged on seventeenth day in 
good condition. 

Case VI.—Wilmington, Del. Age, twenty-nine years, Para III. Referred by Dr. 
Fred Armstrong. 

Term pregnancy. Contracted pelvis. Two previous Czsareans. 

Operation.—April 3, 1931. Anzsthesia.—Spinal. 

Infant.—Female ; condition good; weight 6 pounds, 1% ounces. 

Surgical Convalescence—Uncomplicated. Discharged on fourteenth day in 
good condition. 


Comments.—At the time the first operation was performed no thought of 
attempting a new procedure was entertained. It was approached entirely 
with the idea of working out what was best for the particular case. How- 
ever, as other cases were brought to us to which the same principles could 
be advantageously applied, variations were tried and discarded or adopted, 
oftener the former. 

In Case I Doctor Tarumianz desired the removal of the ovaries for 
psychiatric reasons, so the infundibulo-pelvic, round and broad ligaments 
were clamped and cut distal to the tubes and ovaries. In the same case only 
so much of the utero-vesical peritoneum was reflected as would serve as a 
flap for the cervical stump. 

In subsequent cases it was found that the former was easier than where 
it was desired to conserve the ovaries and tubes, but, on the other hand, that 
the reflection of the utero-vesical peritoneum and bladder not only gave a 
neater result but otherwise expedited the operation. 

In Case IV delivery of the uterus from the abdomen was done before 
reflection of the utero-vesical peritoneum and severing of the broad ligaments. 
This was found a distinct handicap rather than an advantage. 


The use of gauze sponges, or pads, was discarded until after delivery of 
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the uterus, as they are not needed and interfere with motility of the intra- 
peritoneal structures. 

Adhesions which may exist from previous operations or other causes, 
should be carefully and completely freed as the first step after entering 
the abdomen. 

The results of our work, so far, have led to the adoption of the steps 
as outlined below, and in the order given: 

(1) Incision of abdomen. 

(2) Freeing of adhesions, if existent. 

(3) Reflection of the utero-vesical peritoneum and bladder. 

(4) Application of clamps to broad ligaments. 

(5) Severing of broad ligaments. 

(6) Delivery of uterus from abdomen. 

(8) Severing of cervix. 


7) Application of clamps to cervix. 

(9) Passage of uterus and contents to assistant (who immediately 
extracts infant). 

(10) Ligation of broad ligaments. 

(11) Suture of cervical stump. 

(12) Suture of pedicles to cervical stump. 


(13) Suture of utero-vesical peritoneum over “raw” area. 
(14) Drainage of cul-de-sac, at discretion of operator. 
(15) Closure of abdominal incision. 
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INTERPARIETAL HERNIAS 
By WituraMm E. Lower, M.D., ann N. Frep Hicken, M.D. 


or CLEVELAND, Onto 
FROM THE CLEVELAND CLINIC 

THE term “interparie‘al hernia” is used collectively to designate a group 
of rather unusual hernias which are located in the inguinal region between 
the various layers of the abdominal parietes. Anatomically, these hernias 
may be classified as follows: (1) Properitoneal hernia, that type in which 
the hernial sac lies between the peritoneum and the transversalis fascia; 
(2) interstitial hernia, in which the sac lies between the transversalis fascia 
and the transversalis, internal oblique, or external oblique muscles; and 
(3)superficial hernia, in which the sac is situated between the aponeurosis of 
the external oblique muscle and the integument. 

Since interparietal hernia has been spoken of by all authorities as being 
of rare occurrence it is surprising to find that 587 cases have been reported 
in the literature. The inability to diagnose this condition pre-operatively 
and the consequent high mortality rate indicate how superficial is our knowl- 
edge of this type of hernia. Since the days of Thomas Bartholin (1661), 
many noted surgeons have been chagrined because they failed to recognize 
this type of hernia at the operating table, the mistake being revealed at 
necropsy. 

Because of these considerations, we feel justified in presenting a clinical 
study of interparietal hernias based on cases observed at the Cleveland Clinic 
and those reported in the literature. 


rWO CASES OF INTERSTITIAL HERNIA 


Case I.—The patient, a truck driver, aged fifty-eight, reported at the Cleveland 
Clinic April 27, 1929, complaining of pain occurring low in the left side. 

Four years previously, a severe pain suddenly developed in the lower left abdominal 
quadrant radiating downward toward the bladder and penis. The paroxysm lasted 
about thirty minutes and then subsided, leaving him perfectly well. There had been 
no nocturia, frequency, burning on urination, urgency, nor hematuria, and the urine 
had never contained any gravel. 

Three months later a similar attack occurred, and since then the attacks had pro- 
gressively increased in frequency and severity. Most of the paroxysms were initiated 
by work, exercise, lifting, or straining, and were always associated with the act of 
defecation. When the patient lay down, the pain immediately disappeared, often recur- 
ring, however, as soon as he stood up. He had never observed any swelling in the 
groin, and emphatically denied being “ruptured.” Both testicles had always been in 
the scrotum. The day before his admission to the clinic he had an attack of severe 
pain in the left groin and felt nauseated but did not vomit. The pain was intense while 
he was working, but subsided when he assumed a recumbent position. Some soreness 
was present in the region of the left groin. 


The general physical examination showed a well-nourished adult male. The tem- 


perature was 97.6", the pulse rate 64, and the blood-pressure 135/100. The pupillary 
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reactions were normal, the teeth were in good condition, the tonsils atrophic, and the 
heart and lungs were normal. The abdomen was symmetrical, slightly distended, and 
presented the appearance of generalized rigidity. The patient complained of slight 
tenderness in the left groin above Poupart’s ligament near the internal inguinal ring, and 
when pressure was applied at this point the patient felt a sense of soreness and said that 
he could feel “something slipping back into the abdomen.’”’ No masses or swellings could 
be detected. Both external rings were slightly dilated, but no hernial sac could be felt, 
and no impulse was transmitted during the act of coughing. Cystoscopic and pyelographic 
studies showed that the genito-urinary tract was normal, and all laboratory studies gave 
normal values. Gastro-intestinal rontgenograms failed to indicate any point of intestinal 
obstruction. 

We felt that we were dealing with a case of partial intestinal obstruction produced 
by some mechanical constriction in the region of the internal inguinal ring. We were 
convinced, however, that the cause was not a common direct or indirect inguinal hernia. 
As conservative treatment did not result in improvement, operative intervention was 
deemed necessary. 

An oblique incision was made in the lower left quadrant a half-inch above and 
parallel to Poupart’s ligament. The aponeurosis of the external oblique muscle was 
exposed, but no inguinal hernia was palpable. On palpation in the region of the internal 
inguinal ring, a “gurgling sensation” could be felt, and it seemed as if a “loop of bowel” 
suddenly receded into the abdomen. The external oblique muscle was incised just mesial 
to the course of the inguinal canal, and a small empty hernial sac was found between 
the external and internal oblique muscles. By careful dissection the sac was isolated 
and it was found to have passed through the internal and external oblique and trans- 
versalis muscles, piercing the transversalis fascia, and opening into the peritoneal cavity 
about I centimeter to the left and just above the internal inguinal ring. There was no 
communication with the inguinal canal. The spermatic cord and vessels could be seen 
entering the inguinal canal through the internal ring, and no inguinal hernia was 
demonstrable. The orifice of the hernial sac readily admitted the thumb, and the neck 
was thick and elastic but easily dilatable. The belief seemed reasonable that any increased 
intra-abdominal pressure would dilate the neck of the sac and permit the intestines to 
enter. No incarceration, however, had taken place. The neck of the sac was securely 
ligated, the various layers of the abdominal wall were closed, and the patient made an 
uneventful recovery. 

Case II.—The patient, a woman, aged forty-one, the mother of three children, 
reported at the Cleveland Clinic on May 13, 1930, complaining of abdominal pain. 

For the past six years she had suffered from flatulence, abdominal distention, and 
pains in the upper right quadrant. On two occasions there had been “chills and fever,” 
associated with some tenderness over the region of the gall-bladder. Five years before 
this examination cholecystostomy had been performed, and a few stones and much pus 
had been found. Since then abdominal pain and tenderness had recurred in the old 
scar. During the three months previous to her entering the Clinic, pain had been present 
in the right inguinal region which was accentuated by working or by lifting heavy 
objects. At times the patient thought she could feel a slight swelling in the groin, but 
when questioned, she admitted that it was only her “imagination.” At times the distress 
became so intense that she would be compelled to lie down, and immediately she would 
feel a peculiar “sliding sensation” in the right groin, and the pain would disappear. 
She denied having been ruptured. 

Examination revealed a well-developed adult female. The temperature was 99.2°, 
the pulse rate 92, and the blood-pressure 148/94. The pupils were equal with normal 
reactions. The heart and lungs were essentially normal. A scar in the upper right 
rectus muscle was indurated, tender, and inflamed. There was some localized muscular 
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rigidity but no feeling of fluctuation. The gall-bladder could not be palpated on account 
of the tenderness in this region. In the right groin, just above the external inguinal 
ring, was a small swelling which increased in size on straining and to which a definite 
impulse was imparted by coughing. The external ring was small, and no enterocele 
could be palpated in the canal. Both femoral rings and the left external inguinal ring 
were normal. 

The pre-operative impression was that an abscess of the gall-bladder was pointing 
in the old cholecystostomy scar, and that an interstitial hernia was present in the right 
inguinal region. The latter diagnosis was made because of our experience with the 
previous case. 

A transverse incision was made over the right inguinal canal. A probe was readily 
introduced into the canal through the external ring, and no enterocele or obstruction 
was encountered. On palpation, a small tumor-like mass could be felt just near the 
outer side of the canal. An incision was made directly over the swelling, and as soon 
as the fibres of the external oblique muscle were separated, a small, partially collapsed 
hernial sac was seen lying between the two oblique muscles. When this sac was opened, 
a few tags of omentum were disclosed. The sac was carefully dissected free from the 
adjacent structures, to which it was fairly adherent. It lay in direct apposition to the 
lateral walls of the inguinal canal, pierced the internal oblique and transversalis mus- 
cles, as well as the transversalis fascia, and opened into the peritoneal cavity by its 
individual orifice, situated just lateral to and above the internal inguinal ring. The 
round ligament entered the inguinal canal through a normally located inguinal ring, and 
there was no communication between this canal and the interstitial hernia. The sac 
was ligated, the aperture through the abdominal wall was closed, and the patient made 
an uneventful recovery. 


In both of the cases described above the condition was caused by a simple 
interstitial hernia, the sac in each instance being contiguous to but not com- 
municating with the inguinal canal, each having its own separate orifice. 
Kronlein has discussed this type of hernia to which, because of its juxtaposi- 
tion to the inguinal canal, he gave the name “para-inguinal interstitial hernia.” 

As there are three anatomical varieties of interparietal hernia—properi- 
toneal, interstitial and superficial hernias, these will be discussed separately. 


PROPERITONEAL HERNIA 


The first authentic report on interparietal hernias was made by Bartholin 
in 1661, but his description was not sufficiently complete to permit classifica- 
tion. In 1779 Petit described a group of hernias which were situated within 
the interstices of the abdominal wall. In 1839 Parise saw a hernia in which 
the sac was situated between the peritoneum and the transversalis fascia, and 
in 1851 he described it under the name of “intra-iliac hernia.” In 1864 
Streubel collected reports of fourteen cases. The most important work how- 
ever was done by Kronlein, a report of which was published in 1876. He 
collected and analyzed twenty-three cases which had been reported up to 
that time; he carefully described the anatomical positions and clarified the 
etiologic factors concerned in their production, giving to this type of hernia 
the name “hernia inguinoproperitonealis.” In 1895 Breiter, a pupil of 
Kronlein, collected thirty-six additional cases, and in 1900 Gobell brought the 
literature up to date, presenting a series of sixty-nine cases. Since that time 
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we have been able to gather reports of fifty cases from foreign and English 
journals, making a grand total of 119 cases of properitoneal hernia thus far 
reported. 

Definition and Anatomical Considerations.—Since properitoneal hernia 
usually occurs in the form of a diverticulum from the walls of an inguinal or 
femoral hernia, cases of this type are generally designated inguinoproperi- 
toneal or cruroproperitoneal hernias. Moynihan reserves the name “properi- 
toneal hernia’ for those which fulfill the following conditions: (1) The 
hernial sac must be bilocular, one loculus extending down into the inguinal or 
femoral canal, and the other spreading out between the peritoneum and the 
transversalis fascia. (2) The two loculi must communicate with each other. 
(3) Both loculi must open into the peritoneal cavity by means of a common 
orifice—either the internal inguinal or the femoral ring. 


Transversalts fascia 
Transversalis fascia 


Peritoneum | 


Peritoneum' 





Closed vaginal process 





Fic. 1.—Bilocular properitoneal hernia. Fic. 2.—Monolocular properitoneal hernia. 


Moynihan, Halstead, and many other authorities agree that all properi- 
toneal hernias are bilocular, as shown in Fig. 1. However, we have been 
able to collect fourteen authentic cases in which only one sac could be demon- 
strated, as illustrated in Fig. 2. At operation, the enterocele was found to 
have entered the inguinal canal through a normal internal inguinal ring, but 
instead of extending down the inguinal canal, the hernial sac had spread out 
between the fibres of the peritoneum and transversalis fascia. The process 
vaginalis which continued down into the scrotum or into the labia was com- 
pletely closed, and no hernia was present. These, therefore, were typical 
monolocular hernias. Gobell found that of sixty-nine cases of properitoneal 
hernia sixty were bilocular and nine were monolocular. Novaro, who in 
1921 made a careful study of this type of hernia, is convinced that monolocu- 
lar forms do exist. 

Halstead maintains that a properitoneal hernia always occurs as a diver- 
ticulum or outpouching from a preéxisting inguinal or femoral hernia. How- 
ever, the following cases suggest that a properitoneal hernia can occur as a 
distinct and separate entity, without having any communication with the 
inguinal or femoral canals. Wagner, Brunner, and Englisch each report a 
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case of an inguinal hernia and a coéxisting properitoneal hernia. These 
hernias were separate and distinct, each opening into the abdominal cavity 
through an individual orifice. In 1902, Howlett reported a case of a bilocu- 
lar properitoneal hernia in which both loculi were situated between the 
peritoneum and transversalis fascia, one sac extending upward and outward 
and the other downward and inward. At the first operation only one sac 
was recognized, but as the symptoms of nausea and vomiting persisted, a 
second operation was performed which revealed a loop of strangulated bowel 
in the second properitoneal sac. This is a good example of a properitoneal 
hernia occurring outside of the inguinal canal but lying adjacent to it. 

It would seem, therefore, that properitoneal hernia, in both the monolocu- 
lar and the bilocular forms, may be classified as follows: (1) Inguinopro- 
peritoneal hernia, which occurs as a diverticulum from a preéxisting inguinal 
hernia. (2) Cruroproperitoneal hernia, which occurs as an outpouching of 
a femoral hernia. (3) Simple properitoneal hernia which is independent of 
the inguinal or femoral canals. 

The anatomical positions which may be assumed by the properitoneal sac 
must be clearly understood if these hernias are to be treated surgically. 
Usually it occupies one of three positions: (1) It may pass upward and 
outward toward the anterosuperior iliac spine. This is the usual position. 
(2) It may pass directly backward, and occupy the iliac fossa. This form 
is often mistaken for a retroperitoneal hernia, and its relation to the inguinal 
canal is forgotten. (3) It may pass downward and inward to the side of or 
in front of the bladder. This type has been called the inguinovesical or 
prevesical hernia. 

Etiology.—Precise knowledge concerning the formation of properitoneal 
hernia is wanting, as is attested by the number of theories which have been 
advanced, of which only a few of the most logical can be discussed. 

After making a meticulous study of the inguinal canal, Eppinger decided 
that its anatomical structure was such that it predisposed to the formation 
of properitoneal hernia. He arbitrarily divided the canal into three portions: 
(1) The innermost section, which extends from the internal inguinal ring 
to the point where the infundibuliform fascia pierces the transversalis muscle. 
In this portion of the canal the transversalis fascia is firmly adherent to the 
transversalis muscle, but only a few fibrous tissues connect it with the peri- 
toneum, this space being filled with loose, non-resisting fatty tissue. (2) The 
middle portion of the canal, which is 10 to 12 centimetres long, and is sur- 
rounded by the internal oblique and transversalis muscles. Here the mus- 
cular reinforcement precludes the formation of interparietal hernias. 
(3) The anterior segment of the canal, which corresponds to the space 
between the internal oblique muscle and the external inguinal ring. The 
two oblique muscles are loosely attached to each other by strands of con- 
nective tissue, and the interstices are filled with loose, yielding, adipose 


tissue. It is thus evident that the weakest points in the inguinal canal are 
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at the inner and anterior segments, and it is here that interparietal hernias 
are encountered clinically. 

It has been observed that properitoneal hernia frequently is associated 
with conditions which prevent the normal descent of the hernial sac. 
Macready, Streubel, and Kronlein noticed that an ectopic testicle situated in 
the inguinal canal or just outside of the external inguinal ring obstructs the 
descent of a congenital hernia, and if the impulses from above continue, the 
hernial sac is forced between the layers of the abdominal wall. It must be 
remembered, however, that properitoneal hernias are found in males with 
normal testicles, and have been reported also as occurring in women; hence 
some other factors must operate in their production. Von Mosetig-Moorhof 
insists that a narrowing of the external inguinal ring permits the bowel to 
descend into the dilated inguinal canal but prevents its descent through the 
external ring, and therefore, the hernial sac insinuates itself between the 
abdominal muscles. In support of this theory, Tillaux describes a case of 
properitoneal hernia in which the opening of the external ring was so small 
that it barely permitted the passage of a nerve, much less an enterocele. 
Butz and Bramann cite a case in which the external ring was entirely absent, 
yet a properitoneal hernia was found. Moynihan believes that a defective 
formation of the scrotum results in an ectopic process vaginalis and testes, 
with resulting obstruction to the descent of a co€xisting congenital hernia. 
Coley encountered a case in which a hydrocele in the canal of Nuck acted as 
a barrier to the descent of a congenital enterocele and caused a properitoneal 
hernia. Streubel maintains that an ill-fitting truss which permits the canal 
to remain open and merely presses over the external ring causes a mechanical 
obstruction which predisposes to the formation of interparietal hernia. 
According to Birkett, this theory is untenable, as malposition of a truss is 
very common and the occurrence of this hernia is infrequent. 

It has been suggested that a narrowing of the internal inguinal ring might 
prevent the replacement of a large hernia into the peritoneal cavity. 
Gosselin and Streubel pointed out that if the internal inguinal ring was con- 
stricted and pressure was exerted from below, as in repeated and indiscrimi- 
nate taxis, it might cause a bulging of the neck of the sac between the 
peritoneum and the transversalis fascia. By pressure over a large scrotal 
enterocele, Corner was able to force the intestines into a properitoneal sac, 
and by pressure over the properitoneal swelling, the hernial content immedi- 
ately descended into the scrotum. While doing the herniorrhaphy, he was 
able to repeat this phenomenon, and found a narrow internal ring which 
diverted the scrotal contents into the properitoneal sac. Many of the so-called 
reductions en masse were merely instances in which the scrotal hernia was 
forced into a preformed properitoneal sac. The accepted explanation of 
reduction en masse is that an inguinal or crural sac, by repeated and forcible 
manipulation, is separated from its surrounding structures, and is invaginated 
or pushed back into the abdominal cavity without disturbing the mutual rela- 
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tionship between the sac and its content. The reduced hernia always lies 
outside of the peritoneum. 

To us it seems that the difficulty encountered in separating a hernial sac 
from its surrounding structures during herniorrhaphy would preclude dis- 
location of the hernial sac en masse by simple taxis. Streubel and Halstead 
believe that such cases of reduction en masse are merely the transference of 
the content of a scrotal or crural sac into a preformed properitoneal sac. 
Moynihan reviewed the specimens of reduction en masse in Guy’s Hospital 
Museum, and concluded that most of them were from cases of properitoneal 
hernia. In studying the reports of cases of reduction en masse, we found 
that the description of the operative findings was so meager that the true 
anatomical position of the sacs could not be determined. We agree with 
Halstead and Moynihan, however, that examples of true reduction en masse 
are rare, and that most of the cases which purport to be of this nature are 
really cases of properitoneal hernia. 

In contrast with the theory of the mechanical origin of properitoneal 
hernia are the arguments of those who believe that all hernias are congeni- 
tal. Rokitansky pointed out that in many cases small peritoneal pouches or 
diverticula could be seen in the immediate neighborhood of the internal 
inguinal ring ; these, he believes, constitute the anlage of properitoneal hernia. 
Brunner, Englisch, and Wagner also noticed these small peritoneal pouches, 
and thought them responsible for interparietal hernias. In 1884, Wagner 
confirmed his convictions by finding a case of inguinal hernia with a coéxist- 
ing properitoneal hernia which lay adjacent to the inguinal canal but did not 
communicate with it. Russell maintains that all hernias are congenital, and 
that the process vaginalis can be caught up between the layers of the abdomi- 
nal muscles and form any variety of interparietal hernia. In a series of 200 
post-mortem examinations, Raw and Murray found sixty-eight peritoneal 
diverticula, fifty-two of them being femoral, thirteen inguinal, and three 
umbilical. Murray believes that when these congenital diverticula or pouches 
exist, the occurrence of hernia depends on the size of the opening and the 
strength of the muscles that protect the orifice. 

Coughlin’s anatomical studies of adults and Moynihan’s of fetuses revealed 
that in 22 per cent. of necropsies they could clearly demonstrate deep perito- 
neal pouches or fosse near the obliterated hypogastric artery which easily 
could have developed into properitoneal hernias. 

Kirchner reports a case of such a properitoneal hernia arising in Hessel- 
bach’s triangle as the result of a peritoneal diverticulum near the obliterated 
hypogastric artery. How can the occurrence of multiple hernias in the same 
individual be explained unless the theory of their congenital origin is 
accepted? Bainbridge operated on a woman in whom six separate and dis- 
tinct hernias were present. Congenital malformation of a hernial sac is 
evident in the bifid or pantaloon hernias of Halstead, in which the inguinal 
sac is divided into two compartments like a pair of trousers and opens into 
the abdominal cavity through a normal internal inguinal ring. 
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Schmidt demonstrated that there might be a congenital dislocation of the 
internal inguinal ring upward and outward. As a result of the displacement, 
the spermatic cord would be too short to reach the scrotum, and an ectopic 
testicle would result. He convinced Oberst, Trendelenberg, Zeller, and Link 
that this theory was correct, but we have been able to collect only three cases 
which substantiate this view, those of Schmidt, Bramann, and Holder. 

It must be self-evident, therefore, that the pathogenesis of properitoneal 
hernia cannot be ascribed to a single cause, but rather to a combination of 
many factors. 

Incidence and Sex.—The incidence of properitoneal hernia is a subject 
of much controversy. Bull and Coley found but one case out of 5,000 con- 
secutive herniotomies, while Kirchner observed two cases out of 500. We 
believe that the frequency of properitoneal hernia is greater than these figures 
indicate, and that many cases have remained undiagnosed. 

Both sexes are affected, but the condition is much more common in the 
male than in the female because of the greater percentage of congenital 
anomalies which are present in the male inguinal region. Of the cases col- 
lected since 1900, thirty-three have been reported in males and nine in 
females, and in eight the sex was not mentioned. 

All ages are involved, the youngest patient being fifteen and the oldest 
seventy-five. The average age for the male is thirty-eight, the greatest num- 
ber of cases occurring between the ages of thirty and fifty years, which is 
the period of greatest muscular activity. In women the average age is 
fifty-five. 

The right side is involved more frequently than the left, because of the 
greater percentage of congenital anomalies associated with the later closing 
of the right vaginal process. In Gobell’s series of sixty cases, thirty-seven 
occurred on the right side and twenty-three on the left. In our collection, 
twelve were found on the right side and eight on the left, the side not being 
mentioned in thirty cases. 

Symptoms.—There is no pathognomonic sign or symptom that will lead 
to the diagnosis of properitoneal hernia. Fully go per cent. of the patients 
will present themselves with the clinical syndrome of acute intestinal obstruc- 
tion. They may have had a reducible inguinal or femoral hernia of long 
standing. Following an apparent reduction, the patient becomes nauseated 
and vomits, the abdomen becomes distended, and the bowels constipated. On 
examination, an irreducible inguinal or femoral hernia may be found, with 
some tenderness over the region of the internal inguinal ring, but as a rule 
no swelling occurs above Poupart’s ligament. Of Breiter’s thirty-six cases, 
a swelling was felt above Poupart’s ligament in twenty-two. Moynihan dis- 
believes Breiter’s contention, and corroborates his views by an examination 
of all specimens of properitoneal hernia in the museum of Guy’s Hospital in 
which he found the position of the interstitial sac to be such that it pre 
cluded recognition on abdominal examination. In rare instances the content 
of the inguinal hernia may be reduced into the properitoneal sac, and then 
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the diagnosis is obvious. In those cases in which there is no accompanying 
inguinal or femoral hernia, it is usually impossible to make a pre-operative 
diagnosis. 

It is only by operation or post-mortem examination that the true nature 
of the hernia is revealed. Many surgeons have performed a herniotomy for 
strangulated inguinal hernia, removed the sac, and closed the wound, but 
when, to their surprise, symptoms of obstruction persisted and a subsequent 
operation was performed, a strangulated properitoneal hernia was found. 

Of the cases reported since 1900 that we have collected, thirty-four were 
strangulated or incarcerated, four were reducible, and in twelve no history 
was given. The failure to make an early diagnosis and the resultant delayed 
operative intervention has resulted in a high rate of mortality. Torrey in 
1888 reported thirty-five cases of strangulated properitoneal hernia, with an 
operative mortality of 80 per cent. In our series of fifty herniorrhaphies, 
there were ten deaths, and in twenty cases the results were not known, mak- 
ing a mortality of 20 per cent. or more. 

The treatment of properitoneal hernia will be considered jointly with the 
treatment of the other types of interparietal hernias. 


INTERSTITIAL HERNIA 

The two cases we have presented are typical of this group of interparietal 
hernia. (See Cases I and II.) 

From an autopsy specimen, Hesselbach, in 1814, presented an excellent 
illustration of this variety of hernia, with the sac lying between the internal 
and external oblique muscles. In 1812, Cooper observed and, in 1827, pub- 
lished an account of the first successful herniotomy for a strangulated inter- 
stitial hernia, the sac being situated between the two oblique muscles. In 
1893, Macready was able to gather 163 cases of this form of hernia from 
the records of the London Truss Society, but as these cases were not verified 
by autopsy or operative findings, their diagnosis is uncertain. Interstitial 
hernia in women was first described by Berger in 1891, and Auvray in 1goo 
reported fourteen such cases. In 1900 Gobell collected 115 cases of inter- 
stitial hernia which had been found at operation or post-mortem examination. 
We have been able to gather sixty-five cases from the literature and have 
made two personal observations, making our series a total of sixty-seven. 
These, added to the figures reported by Macready and Gobell, make a grand 
total of 345 known cases of interstitial hernia. 

Definition and Anatomical Considerations.—In interstitial hernia the sac 
burrows its way between the layers of the abdominal wall, and may be found 
in any of the following positions: (1) Between the transversalis muscle and 
fascia; (2) between the transversalis and internal oblique muscles; 
(3) between the fibres of the internal oblique muscle; or (4) between the 
internal and external oblique muscles, the latter being by far the most com- 
mon position. Many writers contend that the only variety seen is the form 
in which the sac lies between the two oblique muscles. Moynihan even goes 
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so far as to deny the possibility of other forms because he believes the ana- 
tomic structure of the inguinal canal is such as to preclude the formation of 
intermuscular hernias in this section of the canal. 

We have been able, however, to collect authentic cases of all four types 
of interstitial hernia mentioned above. Gobell reports eleven cases in which 
the hernial sac was located between the transversalis muscle and fascia, typi- 
fying Group I. He also found fifteen cases in which the hernial sac lay 
between the external oblique muscle and the transversalis fascia, the internal 
oblique and transversalis muscles being deficient in this area. As in every one 
of his cases the hernia was incarcerated, the exact anatomical position was 
determined during the operation. Coley and Sultan each describe a case in 
which the sac is situated between the fibres of the internal oblique and the 
transversalis muscles (Group 2). Illustrative of Group 3, Goyrand, Berger, 
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Fic. 3.—-Bilocular interstitial hernia. Fic. 4.—Monolocular interstitial hernia. 
and Venturoli have seen the hernial sac completely surrounded by the fila- 
ments of the internal oblique muscle. Goyrand, indeed, considers it charac- 
teristic, and believes that the hernial sac insinuates itself between the muscle 
fibres. In Berger’s case, the man had a congenital monolocular hernia of 
the right side, and the hernial sac was surrounded by muscular fibres of the 
internal oblique muscle. Venturoli had to sever the filaments of the internal 
oblique muscle in order to release the incarcerated hernial sac. Group 4 
consists of the intermuscular hernias most commonly encountered—those 
situated between the two oblique muscles. Thus it seems to us that there 
is definite clinical evidence as to the existence of all four varieties of inter- 
stitial hernia. 

Moynihan, Halstead, and Watson all assert that an interstitial hernia 
must be bilocular (Fig. 3). One loculus must extend down the inguinal 
canal through the external ring and may or may not descend into the scrotum ; 
the other loculus must pass out between the external and internal oblique 
muscles, and both loculi must communicate with each other and open into 
the peritoneal cavity through the internal inguinal ring. However, all inter- 
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stitial hernias are not bilocular, for cases have been described which demon- 
strate that both trilocular and monolocular forms exist. 

In Ehler’s interstitial hernia there were three sacs, one extending between 
the internal and external oblique muscles, one between the skin and super- 
ficial fascia, and the third descended into the scrotum. All three loculi com- 
municated with each other and opened into the abdominal cavity through the 
internal inguinal ring. In the monolocular variety (Fig. 4), the interstitial 
sac is a direct continuation of the inguinal hernia and not a diverticulum 
with an inguinal hernia descending farther down the canal. If the ectopic 
testicle is at the external ring and prevents the further descent of the hernia, 
the only direction in which the sac can expand is between the layers of the 
abdominal muscles. As there is no loculus going down into the scrotum, the 
hernia must of necessity be monolocular. At operation, the enterocele 

between the muscles is found to be a di- 
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ess vaginalis is completely closed and in 
the majority of cases does not even de- 
scend into the malformed, empty scrotum. 
Gobell was able to collect reports of 
twenty-four such cases of monolocular 
interstitial hernias and eighty-four of the 
bilocular variety. In our series there 
were ten monolocular, thirty-six bilocular, 
oblique fascta and twenty-one that could not be diag- 
nosed because of insufficient data. 
Fic. 5.—The authors’ case of interstitial In another variety of monolocular 
hernia occurring outside the inguinal canal. ? : eS : : 
hernia the interstitial sac lies adjacent 
to but not communicating with the inguinal canal (Fig. 5), and opens into the 
abdominal cavity through its own orifice, which lies near the internal inguinal 
ring. Kirchner describes such a case in which the sac does not involve the 
inguinal canal or the internal inguinal ring, but occurs as a separate and dis- 
tinct entity. In the two cases which we have reported in this paper, the in- 
terstitial sac was completely outside the inguinal canal, and may be classified 
as an extra-inguinal hernia of the interstitial variety. Perhaps some writers 
would consider this group as a form of ventral hernia, but its immediate 
proximity to the inguinal canal precludes this supposition. 

Etiology.—The same condition that contributes to the formation of pro- 
peritoneal hernia contributes also to the production of the interstitial variety. 
The most satisfactory explanation of this form of rupture is based upon its 
connection with retained testicles. The testicle usually is situated at or just 
outside of the inguinal ring, and bars the further descent of the hernial sac, 
causing it to spread between the layers of the abdominal muscles. In 
Macready’s 129 cases in males, abnormalities of the testicles were present in 
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the testicles. In Gobell’s 111 cases of interstitial hernia in males, abnormally 
placed testicles were present in fifty-seven, or 51.3 per cent. Since 1900, 
forty-five interstitial hernias in men have been reported, and twenty-five 
(55.5 per cent.) of the patients had ectopic testicles. De Garmo describes 
two cases in which a tube and an ovary were found in the inguinal canal 
mechanically obstructing the descent of a congenital hernia. The cases of 
Macready and Gobell, combined with our series produce a total of 285 cases 
of interstitial hernia in males, in 186 of which the factor of retained testes 
was present, making a total of 65 per cent. with congenital aberrant testes. 
Macready states that in practically all hernias of this group there is a mal- 
development of the scrotum which prevents the normal descent of the testicle 
and process vaginalis. Moynihan strengthens this belief by showing that 
the scrotum is never fully occupied by the testicle. 

That an ectopic testicle is not the only etiologic factor present, however, 
is evidenced by the occurrence of interstitial hernia in males with normally 
placed testicles, and in females. Our series includes the records of twenty- 
two women in whom interstitial hernias were present. 

We believe that the preformed pouches of Rokitansky play-a lesser part 
in the formation of these hernias than in the properitoneal variety; yet how 
can we explain the existence of the form of interstitial hernia which occurs 
separately from the inguinal canal unless we accept the premise that it devel- 
oped in a congenitally preformed sac? The case of Kirchner, together with 
our two cases, illustrates this form of hernia. 

Incidence.—The incidence of interstitial hernia seems to vary, as Lang- 
ton observed forty-two in 50,000 herniorrhaphies, while Remedi encountered 
twelve in only 760 such operations. The condition occurs 3.5 times more 
frequently in men than in women. In Gobell’s series of 115 cases, four 
were in women. Of Macready’s 163 interstitial hernias, thirty-four were 
in females, while Auvray reports fourteen and Berger eight cases in women. 
Thus far we have been able to find 285 interstitial hernias in men and eighty- 
two in women. The average age incidence in males was thirty-six and in 
females fifty-six. The youngest patient reported was four months old and 
the oldest sixty-six. 

Symptoms.—The outstanding clinical syndrome is that of intestinal 
obstruction, as evidenced by the fact that in Gobell’s 115 cases, ninety-seven 
hernias were incarcerated. In our series thirty were incarcerated, fourteen 
were reducible, and in twenty-three no history was given. If a patient com- 
plains of pain in the inguinal region, is nauseated and vomits, and if examina- 
tion reveals an ectopic testicle with a palpable mass above Poupart’s ligament, 
the presence of interstitial hernia should be suspected. The intermuscular 
swelling, however, cannot always be palpated, the testes may be in the scro- 
tum, and the obstructive symptoms may be missing. In such cases the diag- 
nosis is difficult and, in fact, impossible. In our two cases no obstructive 
symptoms were present. Both patients complained of pain in the inguinal 
region which was accentuated by straining and was relieved by lying down. 
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No inguinal mass was present. We surmised that we were dealing with some 
abnormal form of hernia, the exact nature of which we did not know. 


SUPERFICIAL HERNIA 


Boyer, in 1822, was the first to describe a hernia which proceeded from 
the external inguinal ring and spread out between the aponeurosis of the 
external oblique muscle and the integument. He termed it intra-inguinal 
hernia. In 1886, Le Fort revived interest in this variety of hernia, but it 
remained for Kuester, in 1887, clearly to describe and define this rare condi- 
tion, which he named inguinosuperficial hernia. He presented histories of 
fourteen cases and discussed the probable etiologic factors concerned in their 
production. In 1903, Moschowitz collected sixteen cases and added one of 
his own. In 1905, Sellenings published reports of a series of twenty-seven 
cases which he had collected. In a review of the literature we have been 
able to accumulate records of ninety-six cases, some of which date back to 
1893 and are not included in any of the aforementioned series. We realize 
that it is a hopeless task to collect all reported cases because of the variety 
of titles and subjects under which they have been published. Many reports 
of so-called superficial inguinal hernias had to be discarded because of insuffi- 
cient data which made it impossible to determine accurately their anatomi- 
cal position. 

The addition to our series of that of Sellenings produces a total of 123 
authentic cases of superficial hernia. 

Definition and Anatomical Considerations.—In inguinosuperficial hernia 
the sac descends into the inguinal canal, then through the external inguinal 
ring, and spreads out between the aponeurosis of the external oblique muscle 
and the skin. The sac may occupy one of three positions: (1) It may pass 
laterally toward the anterosuperior iliac spine. This is the most common 
location. (2) It may extend upward and medialward toward the umbilicus, 
as in Broca’s case. (3) It may pass downward over Poupart’s ligament and 
come to lie directly over the femoral opening between the deep fascia of the 
thigh and the skin. 

Cases belonging to the last group have often been described as inguino- 
femoral hernia. In fact, Twyman considers them a clinical entity and reports 
the cases of Holthouse, Key, and his own as being representative of this 
variety. It seems to us that these are true inguinosuperficial hernias, and 
should be so classified. An inguinofemoral hernia, as the name implies, is 
one involving both inguinal and femoral canals. For example, an inguinal 
hernia passes down the inguinal canal as far as the lower part of the canal; 
then because of an anatomical defect it passes beneath Poupart’s ligament 
and emerges through the femoral opening. In Twyman’s case the hernial 
sac came through the external inguinal ring, passed downward over Pou- 
part’s ligament, and was found in the superficial tissue in Scarpa’s area. 
The hernia was inguinal, and never came into contact with the femoral canal ; 


hence it is merely a superficial inguinal hernia, and should be so classified. 
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The bilocular theory of Moynihan again is applicable to this form of 
hernia, one loculus passing down into the scrotum or labia and the other 
passing out between the aponeurosis and the integument. (Fig. 6). It is true 
that in some cases the superficial hernia is merely a diverticulum from the 
process vaginalis and that the main portion of the hernia descends into or 
near the scrotum. On the other hand, we have found cases in which the 
process vaginalis is situated between the external oblique aponeurosis and 
the skin, there being no hernial sac descending into the scrotum. When the 
process vaginalis and the testicle are both ectopic, it seems that they consti- 
tute true monolocular hernia. Gobell maintains that the monolocular variety 
is just as prevalent in the superficial hernias as in the other forms of inter- 
parietal hernias which have been discussed so far (Fig. 7). In our series of 
ninety-six cases of superficial hernias, thirty were bilocular, ten monolocular, 
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process 
Fic. 6.—Bilocular superficial hernia. F1G. 7.—Monolocular superficial hernia. 


and in fifty-six insufficient data made it impossible to determine the nature of 
the interstitial sac. 

Etiology.—Practically all that has been said concerning the etiology of 
properitoneal and interstitial hernia could be mentioned as being causative 
factors in the formation of superficial hernias. The pathogenesis of this 
variety of hernia, however, is concerned chiefly with congenital malforma- 
tions of the process vaginalis and the testicles. As a rule, both are placed 
between the skin and the external oblique aponeurosis, and very seldom 
communicate with the scrotum. In those few cases in which the process 
vaginalis and the testicle enter the scrotum, the superficial hernia is merely 
a diverticulum from the walls of the scrotal hernia. In other cases the tes- 
ticle is ectopic, but the vaginal process enters the scrotum, although it is 
completely obliterated below the testicle. The spermatic cord usually is short, 
and Schmidt considers this a factor in inhibiting the normal descent of the 
testicle. In 1900, Gobell collected eighteen cases of superficial inguinal hernia. 
In all of these the testes were ectopic, in eleven the sac was bilocular, and in 
three it was monolocular. In our series of cases eighty-six were in males, 
in sixty-seven of whom ectopic testicles were present. 
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However, as eight cases were found in males with normally placed testicles 
and seven were found in females, other etiologic factors must be sought. 
If the content of the hernial sac is suddenly increased and the scrotum cannot 
adequately take care of it, then the hernia must extend out between the exter- 
nal oblique aponeurosis and the integument. Moschowitz reports a case in 
which a testicle was retained in the inguinal canal. As the boy developed, 
the testicle gradually descended into the scrotum, but since the descent was 
accompanied by pain, he frequently forced the testicle and the accompanying 
congenital hernia back out of the scrotum. Following such a reduction, the 
testicle and hernia were forced out between the external oblique aponeurosis 
and the skin, as the external inguinal ring was too small to permit their return 
into the inguinal canal and abdomen. The hernia became strangulated, and 
at operation the sac was found to be as described. Repeated and indiscrimi- 
nate taxis, therefore, may produce this form of hernia. 

Incidence —The incidence of this group is very low. So far, only 123 
cases have been described, 101 in males and seven in females, and in fifteen 
the sex was not mentioned. The average age is forty-five years. 

Symptoms.—The symptoms of superficial hernia usually are those of 
intestinal obstruction. Out of ninety-six cases, thirty were irreducible and 
presented symptoms of obstruction, twelve were reducible, and in fifty-four 
no clinical history was given. In this type, a palpable tumor generally is 
encountered about Poupart’s ligament, and when the scrotum is examined 
the testicle is missing. It must be remembered, however, that in a few cases 
the superficial sac may pass downward into the region of the femoral ring 
and be mistaken for a femoral hernia. 


TREATMENT OF INTERPARIETAL HERNIA 


As most interparietal hernias are either incarcerated or strangulated when 
the patient presents himself, immediate operative intervention is indicated. 
Delay merely increases the risk of mortality. If a patient presents symptoms 
of intestinal obstruction following an inguinal or femoral herniorrhaphy, an 
incarcerated properitoneal hernia should be suspected, and intervention should 
be instituted immediately. In all herniotomies, in order to be certain that 
an intermuscular sac has not been missed, the entire inguinal canal should 
be carefully explored. When operating on an interparietal hernia, the sur- 
geon must remember that the strangulation may be at the internal ring, the 
neck of the interstitial diverticulum or sac, or the external ring. The abdo- 
men never should be closed until the site of obstruction has been found. 
Generally, careful exploration will reveal the enterocele in a diverticulum. 

In an operation for interparietal hernia, some surgeons prefer the inguinal 
approach, and then, if necessary, the incision can be extended until the 
abdomen is opened. Moynihan thinks that a combined abdomino-inguinal 
route is better. It seems to us that the latter is the more practical, as it pre- 
cludes injury to the bowel, since the site of obstruction is more clearly 
revealed by this approach. 


1084 
































INTERPARIETAL HERNIAS 


In dealing with simple non-strangulated hernias, all that is necessary is 
to isolate the sac, ligate it, and close the hernial tract through the abdominal 
parietes. 

SUM MARY 


1. Interparietal hernia is a term used to designate a group of hernias 
which occur in the inguinal region between the various layers of the abdomi- 
nal muscles, and are classified according to the anatomical location of the 
hernial sac. 

2. Properitoneal hernia includes all those cases in which the hernial sac 
lies between the peritoneum and the transversalis fascia, 119 such cases 
being reported. 

3. In interstitial hernia the sac lies between the transversalis fascia and 
muscle, between the transversalis and internal oblique muscles, or between 
the two oblique muscles, 348 such hernias having been reported. 

4. In superficial hernia the sac lies between the skin and the aponeurosis 
of the external oblique muscle. We have found 123 cases of this type. 

5. In interparietal hernia the sac may be monolocular or multilocular, the 
latter being the form present in the majority of cases. 

6. The usual clinical picture is that of intestinal obstruction. 

7. Treatment consists of early recognition and immediate relief by 
operation. 
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DUODENAL HERNIA 


By Our S. Corer, M.D., ann Haywarp S. Puiuurpes, M.D. 
or ATLANTA, GEORGIA 


FROM THE DEPARTMENT OF SURGERY OF EMORY UNIVERSITY 


WITHIN a period of three months, two cases of duodenal hernia were 
observed in the Surgical Service, Emory Division, Grady Hospital. They 
are of unusual interest in that one was of the left side and one of the right 
side according to the classification of Moynihan. Both cases were admitted 
with acute obstructive symptoms, the first diagnosed only by exploratory 
laparotomy with recovery, and the second diagnosed correctly but with a 
fatal termination. 

From a search of available literature, the first description of duodenal 
hernia was by Klob, in 1861, who carefully described a case of the right- 
sided variety, though Trietz, in 1857, suggested the possibility of herniation 
at the duodeno-jejunal junction, describing anatomically the formation of 
the various folds and fossz in this region. 

A detailed analysis of reported cases was presented in 1906 by Moynihan, 
who, in his monograph, tabulated and explained the cases reviewed. Some 
one hundred case reports were embodied in this work and twenty of the 
patients recovered. The anatomic and embryologic interpretations of the 
two cases here reported are drawn from the descriptions detailed by him, 
though careful operative observations were made in both cases, supplemented 
by autopsy findings in the second case. 

In order to properly report retroperitoneal hernia of this variety, it is 
necessary to review the embryology of the abdominal structues. The pres- 
ent theory is that, in common with most herniz, a congenital potential sac 
must be present, which, in duodenal hernia, is formed by a fusion anomaly. 


The intestinal canal at the fourth week of intra-uterine life is represented by a 
straight tube attached throughout its length to the mid-line of the body by a dorsal fold 
of peritoneum, the primitive mesentery. The stomach develops from a dorsal bulging of 
the tube, to which the primitive mesentery is attached, and a fold of peritoneum runs 
from the anterior abdominal wall, forming the lesser omentum. 

By the sixth week, three segments supplied by special arteries are found. The first 
segment forms the stomach and duodenum and the ceeliac axis is contained within its 
mesentery. That portion of the mesentery lying behind the stomach forms, with the 
growth of the posterior wall of the stomach and its development to the right, the greater 
omentum. The head of the pancreas lies at the convex junction of the pylorus with the 
stomach. The distal end of the duodenum, where later the duodeno-jejunal flexure is 
found, lies in the median plane of the body, possesses no mesentery, and is therefore fixed 
to the posterior abdominal wall. 

The second segment extends from the duodeno-jejunal flexure to the umbilicus and 
back to the posterior abdominal wall, the umbilical loop of Toldt, the two limbs of which 


are parallel and are united by a long, narrow mesentery containing the superior mesen- 
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teric artery. This segment forms the jejunum, ileum, cecum, ascending and trans- 
verse colon. 

The third segment begins at the splenic flexure, includes the descending colon, 
sigmoid and rectum, and has a short, narrow mesentery, in which lies the inferior 
mesenteric artery. 

The development of the peritoneal reflections of all the intra-abdominal organs is 
directly influenced by the growth of the organs themselves, and must of necessity occur 
within the narrow confines of the abdominal cavity. The stomach first lengthens its 
mesentery to form the greater omentum which extends without adhesions from the 
greater curvature to a dorsal position in the median line near the pancreas and spleen. 
The duodenum, with its ends stationary in the median line and its convexity behind, 
becomes, with the head of the pancreas, closely applied to the posterior abdominal wall, 
and finally by growth of other organs loses most of its mesentery. The second segment 
unfolds and enlarges rapidly in the proximal limb but more slowly in the distal limb 
so that the small intestines occupy the right half of the lower abdomen, and the caecum 
and large intestine are cramped into the upper left regions, later to assume slowly their 
normal positions. The dorsal attachment containing the superior mesenteric artery 
trunk remains narrow and in a horizontal line. Physiologic adhesions, though not 
thoroughly understood, fuse layers in certain locations, but not in others. The fossa 
duodenalis divides into folds and fosse. The pancreas, though first »enclosed by 
peritoneum, loses the posterior layer by fusion and migration. The mesentery of the 
transverse colon blends with peritoneum covering the pancreas and the duodenum. The 
greater omentum fixes by fusion the transverse colon and forms the phrenocolic and the 
hepaticocolic ligaments. The final fusion is the development of the posterior abdominal 
wall at the expense of the descending mesocolon, which explains the position of the 
hernia between the stomach and transverse colon in the first case here reported. 

According to Moynihan, the duodeno-jejunal junction is divided into nine fossz, 
but only two of these are of sufficient clinical import to justify detailed description. 
Herniation through the remaining fosse is extremely rare, but the proportional fre- 
quency in which each fossa is found in cases of duodenal hernia occurring either through 
the paraduodenal or the mesenterico-parietal fossa is given below. 

(1) Superior duodenal fossa, which lies to the left of the ascending portion of the 
duodenum, and is present in 60 per cent. of all cases of duodenal hernia. 

(2) The inferior duodenal fossa, or fossa of Treitz, lies to the left of the ascending 
portion of the duodenum between the third and fourth lumbar vertebra, and is present 
in 80 per cent. of all cases. 

(3) The posterior duodenal fossa lies behind the upper part of the ascending limb 
of the duodenum, and is usually present in some degree. 

(4) The duodeno-jejunal fossa lies at the base of the transverse mesocolon, and is 
found in about 15 per cent. of the cases. 

(5) Inter-mesocolic fossa lies at the root of the transverse mesocolon, but runs 
horizontally in contra-distinction to the duodeno-jejunal fossa. 

(6) The paraduodenal fossa, described in 1871 by Landzert, lies to the left of the 
ascending limb of the duodenum and is bound above by a fold containing the inferior 
mesenteric vein; to the left by a fold containing the left colic artery; below by a meso- 
colic fold, and to the right by the mesentery of the small intestine. Left-sided hernia 
usually occur through this fossa. 

(7) The mesenterico-parietal fossa of Waldeyer lies behind the superior mesenteric 
artery and may be found by examining the first part of the meso-jejunum. The orifice 
is to the left and the blind extremity to the right and downward. Peritoneum of the 
left leaf of the mesentery lines the fossa, that of the right leaf covers the blind end 
and then is continued directly into the posterior parietal peritoneum. The second case 
reported occurred through this fossa. 

(8) The intra-duodenal fossa, which is not often present. 
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(9g) The parajejunal fossa also lies behind the superior mesenteric artery and is 
closely associated with the fossa of Waldeyer. 


Case |.—(Figs. 1, 3, and 4.) A negro male, thirty years of age, was admitted 
to Emory Division of Grady Hospital at 9:30 p.M., July 30, 1930, in extreme abdominal 
pain and shock. At 10:00 A.M. he had been taken with sudden, agonizing and paroxysmal 
pain over the entire abdomen, followed by vomiting a few minutes later and had retained 
nothing since. Notwithstanding the severity and constancy of the pain, he had not sought 
relief until twelve hours after the onset. For the past two or three hours he had been 
voiding an ounce or two of urine every ten or fifteen minutes and felt as if the bladder 
were filled. Except for a gnawing pain in the epigastrium three or four hours after 
meals occasionally, there have been no digestive disturbances. 

The family history is unimportant and the past history is irrelevant. 

The temperature was 97° l‘ahrenheit, pulse 84, and respiration 26. Leucocyte count 
was 14,100 with 81 per cent. neutrophiles. One-half ounce of urine secured by 
catheterization was negative. 







Inferior 
Mesenteric 
oS Vein 
Fic. 1 Paraduodenal fossa. (Moynihan.) Case I. Note left colic artery lateral to inferior 


mesenteric vein, which lies in left and upper falciform edge of fossa 


Physical examination was negative except for a symmetrical tumor, which appar 
ently filled two-thirds of the abdomen. The tumor was smooth and firm and filled the 
lower abdomen and extended in the mid-line about four centimetres above the umbilicus. 
There was a dull note upon percussion and the entire abdomen was exquisitely tender. 
A diagnosis of acute intestinal obstruction of unknown etiology was made. Under ether 
anesthesia a long right rectus incision with the umbilicus at its upper third was made. 
A smooth, symmetrical tumor, which occupied two-thirds of the abdomen and resembled 

and ordinary ovarin cyst, was found. The inferior pole telescoped the bladder, the 
omentum was stretched over the tumor and presented a moss-like appearance; the 
greater curvature of the stomach lay upon the superior pole and the small intestines 
were not visible, nor could they be seen through the cyst-wall. The cecum was exposed 
with difficulty but a redundant sigmoid was easily found. The sac was incised and 
all the small intestines from the jejunum to the lower ileum were found within. Reduc- 


5 | tion was accomplished by unfolding the root of the mesentery, upon which the hernial 


orifice was found to be at the duodeno-jejunal junction. Reduction was completed by 
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drawing the entire,small intestine through the neck of the sac in the paraduodenal fossa. 
The opening was~closed by purse-string sutures, avoiding the inferior mesenteric vein. 
Convalescence was uneventful and patient left the hospital in two and one-half weeks. 

Case II.—(Figs. 2 and 5.) A negro male, aged twenty-two, was admitted October 
9, 1930, at 7 P.M. Twenty-four hours before admission he had been taken with acute 
colicy pains, paroxysmal in character, beginning in the epigastrium and radiating over 
the entire abdomen. Persistent nausea and vomiting followed one hour later. Bowels 
had moved twice, the last time with considerable gas six hours before admission. 

A similar attack, lasting six or eight hours, occurred when he was eleven years 
of age. 

When admitted he was in acute pain with knees drawn up. The slightest palpation 
over any part of the abdomen was extremely painful, and marked rigidity, particularly 
on the right side, was present. The abdomen was domed-shaped and though a definite 
palpable mass was not present, inspection revealed a ridgelike elevation running from 
a point to the right and below the umbilicus to the left upper quadrant with definite 
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Fic. 2.—-Mesenterico-parietal fossa of Waldeyer. (Moynihan.) Case II. 
Jejunum is shown raised upward and to left. Note superior mesenteric artery 


along superior and mesial border of fossa. 
flatness throughout the rest of the abdomen. The temperature was 98° Fahrenheit, 
pulse 90, and respiration 30. 

Under spinal anesthesia a long right rectus incision was made and a large amount 
of dark reddish fluid escaped from the peritoneal cavity, after which four or five feet 
of gangrenous distended small intestine were extruded into the wound. There was a 
mass lying under the posterior parietal peritoneum extending from just above and to 
the left of the umbilicus, obliquely downward and occupying the right side of the 
abdomen. The colon occupied its normal position and it was found that the two loops 
of gangrenous intestines entered an opening at the root of the mesentery about the level 
of the umbilicus. All the small intestine except four or five inches of viable terminal 
ileum and a four-foot loop of gangrenous ileum lying free in the abdominal cavity were 
found in the sac. An enterostomy was performed after resection of the gangrenous 
loop, but no further operative procedures were carried out because of the precarious 
condition of the patient. Death occurred twenty-four hours later and the autopsy 
findings confirmed the diagnosis. 
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The first case was free from symptoms for eight months, at which time he was 
admitted with symptoms very similar to those originally present, except to a lesser 
degree, but operation revealed only multiple abdominal adhesions probably due to 
trauma from drawing the entire small intestine through the hernial orifice, but there 
was no evidence of a recurrence of the hernia. The adhesions were released and con- 
valescence was uneventful, the patient leaving the hospital at the end of the third week. 
He is now clinically well. 
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THE RONTGENOGRAPHIC VISUALIZATION OF THE ARTERIES 
OF THE EXTREMITIES IN PERIPHERAL VASCULAR DISEASE 
By Herman E. Pearse, Jr., M.D., and Starrorp L. Warren, M.D. 
or Rocnester, New York 
FROM THE DEPARTMENTS OF SURGERY AND MEDICINE, DIVISION OF RADIOLOGY OF THE UNIVERSITY OF ROCHESTER 

IN THE care of vascular disease of the extremities, an accurate pre-opera- 
tive determination of the state of the circulation should be made. To accom- 
plish this end many tests have been devised to ascertain the influence of 
vasomotor spasm, the adequacy of the collateral circulation and the patency 
of the main channels. Recently, in the publications of LBrown,* White,'® 
and Morton and Scott,’* tests for the evaluation of vasomotor overactivity 
have been suggested. The latter authors have demonstrated'* the normal 
vasomotor gradient and the usual level of vasodilatation under given condi- 
tions and hence have been able to estimate, in any given case, how much 
of the peripheral vascular insufficiency is due to vasospasm and how much to 
organic obliteration. 

In the large group of obliterative vascular diseases there have been no 
safe, exact methods for the determination of the state of the vessels. It is 
well known that in some of these disorders—for instance, thrombo-angiitis 
obliterans—the main arteries are apt to be occluded and the circulation car- 
ried on by the smaller collateral vessels. On the other hand, as is frequently 
the case in peripheral arteriosclerosis, the smaller arterioles may be obliter- 
ated while the larger trunks remain patent. Thus it follows that investiga- 
tion of the arterial circulation in patients with organic involvement of the 
vessels should include information concerning not only the main channels, 
but also the smaller arteriolar branches. This is especially necessary if surgi- 
cal intervention is contemplated. In the past, many indirect methods have 
been applied to achieve this end. The condition of the major arteries may 
be determined by palpation for perceptible pulsation in the vessels, by the 
application of the Pachon oscillometer or by the use of the recording sphyg- 
momanometer.'* Occasionally, valuable information is obtained from a plain 
rontgenogram demonstrating calcification of the vessels, but this gives no 
indication of the patency of the lumen. The circulation in the arterioles and 
sub-papillary network of vessels may be judged by the appearance of the 
part, its temperature, its reaction to elevation or dependency, by the return of 
the color after blanching, by the absorption of intradermal saline or hista- 
mine, by the Moschowicz test or other similar tests. Any one or all of these 
methods may give valuable information of an indirect nature and some of 
them should always be included in the routine physical examination of 


patients with these disorders. For the most part, the methods of physical 


examination by a competent observer will serve, without the use of special 
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VISUALIZATION ARTERIES OF EXTREMITIES 


tests, to distinguish between the cases of mild and severe arterial obliteration. 
But in many instances no such definite differentiation can be made and even 
with the use of all available tests there remains a legitimate doubt of the 
extent of the damage. 

The direct visualization of the arterial tree with the main trunk, the 
branches and the arterioles is of inestimable value. If the site and the extent 
of the involvement are known, appropriate therapy may be advocated. Use- 
less amputation may be avoided, or, if amputation is indicated, it may be 
advised with the conviction of its necessity and the exact level determined to 
assure vascularity of the stump. 

Since the desirability of arterial visualization is so obvious, it is not sur- 
prising that many investigators have sought to perfect a method for its use. 
Moniz,'* Harvier and Lemaire,'® Brooks,? Singleton,'? Carnett and Green- 


baum,® Saito, et al..!° and others,! 4 5 7 8 9% 11, 16 


have reported on arteri- 
ography. In general, sodium iodide or iodized oils have been the opaque 
media selected. It has been found that these substances possess disadvan- 
tages. Sodium iodide in the concentration used has resulted in damage to 
the vessels with increase in pain and gangrene, in symptoms of poisoning, 
and in death. The iodized oils, on the other hand, all have the common fault 
that the injection of any fatty substances into the blood-stream may lead to 
fat embolism with serious consequences and even death. Some authors have 
not stressed these results even when deaths have occurred in their cases. 
With the deleterious results following the use of these two substances, it is 
apparent why arteriography has never gained wide acceptance. But there is 
every reason to advocate the procedure as a diognostic method. The fault 
has been with the opaque media used for the purpose. Consequently, we 
have been on the alert to find a medium which would give sufficient contrast 
to outline the vessels but which would have no deleterious local or gen- 
eral effects. 

Many substances, including “uroselectan,” have been tried out on animals 
in this laboratory without success until sodium-monoiodo-methane sulpho- 
nate (methiodol) was found to be a satisfactory material for the purpose. 
These laboratory studies will be published elsewhere. With the production 
ef sodium-monoiodo-methane sulphonate* for intravenous pyelography, a 
compound was available for arterial visualization that fulfilled the necessary 
requirements, namely : 

(1) The drug has already had a wide clinical use for intravenous pyelo- 
graphy and its safety with a dose of forty grams has been demonstrated. 
Only twenty grams or less in a 40 per cent. solution are required for arteri- 
ography, so that the fear of a general deleterious effect is eliminated. 

(2) The solution in the concentration used is sufficiently radio-opaque to 
give sharp definition of the vessels. 

(3) Experiments on animals and clinical trials revealed no deleterious 

* Marketed as “skiodan” by the Winthrop Chemical Company. 
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effect even on the damaged vessel walls. Evidence of thrombosis was 
never found. 

Animal Experiments—Before methiodol was injected into patients with 
vascular disease it was necessary to prove its compatibility with the vessel 
endothelium and so somewhat higher concentrations were used than is neces- 
sary to produce good arteriograms. 

Eight experiments were done on dogs. These were designed to determine 
if possible whether the drug caused irritation of the wall of the artery. A 
40 per cent. solution of methiodol produced satisfactory arteriograms while 
a 50 per cent. solution was used in all of these experiments to intensify any 
deleterious effects upon the blood-vessel endothelium. There is, of course, 
the criticism that the normal vessel may withstand greater concentrations 
than the diseased but clinical trial has so far been innocuous in our hands. 

The following experiments were done: (a) The solution was injected 
continuously for five minutes into the artery; (>) a segment of artery was 
isolated, the blood expressed from it, and a loop excluded by rubber-shod 
clamps. This closed segment was filled with the solution for from one to 
five minutes before the clamps were removed and the circulation through the 
segment reéstablished. In this way it was felt that the maximum concen- 
tration was in contact with the vessel wall for as long as would ever occur in 
clinical use. 

At the end of twenty-four hours and forty-eight hours, the specimens 
were examined, and sections were taken for histologic study. In no case 
was there gross or microscopic evidence of thrombosis or injury to the intima. 

Clinical Cases.—Encouraged by the lack of any harmful local action on 
the vessel wall in the experiments on dogs, it was decided to use the drug in 
clinical cases of obliterative vascular disease. The drug is dissolved in 
fresh, glass distilled water, carefully filtered and sterilized by boiling. At 
first a 50 per cent. solution was used but it was later found that a 40 per cent. 
solution was satisfactory and even lower concentrations will serve. The 
operative method is as follows: Without using a tourniquet, the femoral 
artery is exposed in Hunter’s canal and is separated from the femoral vein 
and nerve. The casset containing the film is placed beneath the leg under 
the drapes and the Rontgen tube centred over the area to be studied. The 
artery is picked up on a tape and compressed between the thumb and finger 
to prevent admixture of the solution with blood. The vessel wall is punc- 
tured obliquely with a new, sharp, No. 20 gauge needle to which is attached 
a fifty cubic centimetre syringe containing the methiodol solution. Injection 
is begun and after about twenty-five cubic centimetres of methiodol have 
been injected the film is exposed while the solution is still being forced into 
the artery. The injection is stopped without removing the needle while the 
film is changed. Then after injecting an additional twenty-five cubic centi- 
metres, the second exposure is obtained while the last five cubic centimetres of 
the solution are being forced into the artery. After withdrawing the needle 
the pressure on the artery is released and a moment’s pressure with a 
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sponge stops all bleeding. The elapsed time from the beginning to the end 
of the injection should be ninety seconds or less. This is a very important 
part of the technical procedure. There is a remarkable absence of bleeding 
with the arterial puncture done in this manner. One patient with a systolic 
blood-pressure of 280 millimetres of mercury was operated upon and not 
more than three or four drops of blood escaped from the puncture wound. 





Fic. 1. Fic. 2. 

Fic. 1 Case I. All of the major arteries have been occluded and the circulation is being car- 
ried on by collateral channels. The arrow points to an anastomotic loop which fills the lower part of 
the posterior tibial artery. 

Fic. 2.—-Case IV. An arterial injection showing patent main vessels in the leg. The arrows point 


to the well-filled dorsalis pedis and posterior tibial arteries. 
In all, eight cases were operated upon. In one instance the femoral artery 
was so sclerosed that very little of the solution could be injected so that this 


case was excluded. A brief résumé of the remaining seven cases is given: 
Case Reports 


Case I.—F. F., No. 44,975. The patient was a seventy-three-year-old woman, a 
diabetic of eight years’ standing who entered the clinic with diabetic gangrene of the 
right foot. The peripheral arteries were pulseless, the foot was cold and cyanotic and 
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there was pallor with elevation and rubor with dependency. The gangrenous areas 
extended from the first and fifth toes up on to the lateral margins of the foot. 

The day after admission, under spinal anesthesia, the femoral artery was injected 
with seventy cubic centimetres of 50 per cent. methiodol solution. The rontgenograms 
shown in Fig. 1 revealed marked impairment of the arterial circulation. A low thigh 
amputation was done and the patient had an uneventful convalescence. 

Case II.—M. A., No. 45,369. The patient was a sixty-year-old woman, a diabetic, 
who has had symptoms of vascular insufficiency in the right leg and who developed an 
ulcer on the right foot seven weeks ago. Four weeks before admission a peri-arterial 
sympathectomy was done in another hospital without relief of symptoms. 

For the past eight years she has known that she had hypertension (systolic blood- 
pressure ranges from 200 to 220 millimetres of mercury) and two years ago she had 
a transient hemiplegia. On examination the foot was cold, pulseless, and discolored, 
with a shiny skin. There was marked muscle atrophy, the nails were hypertrophied, and 
the color of the foot was markedly changed by a shift in position. There was gangrene 
of the third and fourth toes involving the web space and extending on to the dorsum of 
the foot. 

Under general anesthesia the femoral artery was injected with sixty cubic centi- 
metres of 50 per cent. methiodol. The films showed that all of the major vessels were 
obliterated and only a few of the smaller collaterals remain. A mid-thigh amputation 
was done and aside from delayed healing of the stump, the convalescence was uneventful. 

Case IIIL.—W. B., No. 33,460. The patient, a seventy-one-year-old man, a dia- 
betic, had a Gritti-Stokes amputation of the right leg for diabetic gangrene a year 
before the present admission. He now entered the clinic complaining of a cold, painful, 
discolored left foot. Examination revealed the foot to be a reddish plum color with 
pigmentation of the skin of the calf. The muscles were atrophic, the skin was dry and 
glistening, the nails were hypertrophied, the skin was colder than normal and the dor- 
salis pedis and posterior tibial arteries did not pulsate. The popliteal pulsation was felt 
and the recording sphygmomonometer showed a normal popliteal pulse. 

Under local infiltration anzsthesia, the popliteal artery was exposed and _ thirty 
cubic centimetres of 50 per cent. methiodol injected. The artery was so deep in the 
wound that a right-angle needle designed for peritonsillar infiltration had to be used. 
During the course of the injection the patient complained of cramps in the leg which 
ceased as soon as the injection was discontinued. This was thought to be due to the 
hypertonicity of the solution. 

The r6éntgenograms revealed only moderate involvement of the arterial tree and 
a popliteal vein ligation was decided upon and performed. 

After operation the color and temperature of the foot improved and pain ceased. At 
the time of discharge, his condition, to use his own words, “was a lot better.” There 
was no evidence of a harmful effect of the arteriogram and a follow-up examination six 
weeks after operation revealed continued improvement. 

Case IV.—A. R., No. 46,568. The patient was a forty-year-old woman, a diabetic 
who entered the hospital with gangrene of the foot of two weeks’ duration. Examina- 
tion revealed a toxic, sick woman with gangrene of the first toe and medial side of the 
foot. There was sclerosis of the peripheral vessels with marked swelling and cedema of 
the foot and lower calf. The discharge from the affected area was very foul and gas 
bubbles were ,demonstrated by rontgenograms. 

Immediate operation was done under spinal anzsthesia. The femoral artery was 
exposed in Hunter’s canal and injected with thirty cubic centimetres of 50 per cent. 
solution of methiodol. The leg was amputated through the mid-thigh and the wound 
left open. Convalescence was uneventful. The wound closed by second intention and 


the bone was covered by drawing down the flaps with skin traction. 


The arteriogram (Fig. 2) showed the main vessels and collateral channels to be 
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patent down to the level of the ankle. Amputation might have been avoided if the 
patient had been seen earlier, before gas-bacillus infection had occurred. 

Cast V.—B. McS., No. 46,563. This case was a sixty-two-year-old male who was 
admitted with the complaint of chronic ulcers on the foot of nine months’ duration. 
\ few days prior to admission gangrene of the great toe developed. The foot was blue, 
cold and pulseless. There were foul-smelling indolent ulcers over the heads of the first 
and fifth metatarsals and early gangrene of the great toe was apparent. The urine was 
sugar-free and the blood-sugar level was normal, so the lesion was considered to be on 
an arteriosclerotic basis. 

Under spinal anesthesia, the femoral artery was injected with thirty cubic centi- 
metres of 50 per cent. methiodol. The arteriogram showed in Fig. 3 slight involvement 
of the major arteries and obliteration « 


f many of the collaterals. A mid-thigh ampu- 
tation was done. The patient had a slow convalescence from poor healing of the stump. 

Case VI.—L. M., No. 46,106. The patient, a woman of sixty years, entered the 
hospital with symptoms of myocardial failure of six months’ duration. Two days before 





Fic. 3.—Case V. The arteriogram shows a normal popliteal and upper posterior tibial arteries. 
The anterior tibial is obliterated at its origin. So much of the detail of these films is lost by repro- 
duction that a drawing was made of an actual tracing to show the anastomotic loops like a ‘‘Medusa 
head’) around the point of obliteration of the anterior tibial artery. 


admission she began having pain in the right leg. Examination revealed the classical 
symptoms and signs of rheumatic heart disease with mitral stenosis and auricular 
fibrillation. The right leg was cold, blue, pulseless and tender. There was beginning 
gangrene between the third and fourth toes. The popliteal pulse was perceptible. A 
diagnosis of embolism of the lower part of the popliteal artery was made. Too great 
an interval had elapsed for embolectomy. 

Under ether anzsthesia the femoral artery was injected with forty cubic centimetres 
of 50 per cent. methiodol solution. Photographs of the r6éntgenograms are shown in 
Fig. 4. The filling of the collateral branches is well shown. A drawing of the embolus 
is shown in Fig. 5. A low thigh amputation was done; the patient made an uneventful 
recovery. 

Case VII.—M. E., No. 47,302. The patient was a sixty-seven-year-old woman, a 
diabetic, who entered the clinic with gangrene of the third toe, left, which originated 
from an infection of two weeks’ duration. Examination showed gangrene of the third 
toe with involvement of the base of the second and fourth toes with cedema of the foot 
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and signs of a sub-plantar fascial abscess. The dorsalis pedis pulse was present but 
that of the posterior tibial was absent; however, the clinical impression was that the 
circulation was adequate. 

Under spinal anesthesia the femoral artery was injected with thirty-five cubic 
centimetres of a 40 per cent. methiodol solution. It will be seen from Fig. 6 that this 
concentration was sufficiently radio-opaque to give a good arteriogram and the films 
reveal that the clinical impression of the circulation was confirmed. 

The second, third and fourth toes were amputated and the sub-plantar fascial abscess 
was drained. The patient made a good recovery from the operation and there was no 
indication that the arterial injection did harm to the peripheral vessels of the leg. 


Discussion.—In two instances, amputation was not done after the injec- 
tion and there was no indication of a detrimental effect from the arteriogram. 
In the remaining five amputated cases, dissection of the vessels revealed no 
damage to the intima or thrombosis resulting from the injection. In one 
case the popliteal artery was injected. This is not recommended for the deep 
wound prevents easy injection and might well embarrass the surgeon in case 
of hemorrhage. The exposure of the femoral artery in Hunter’s canal is 
easier, permits of more accurate injection and allows the surgeon to retain 
command of the situation under any circumstances. 

The cases presented have all been instances of obliterative arterial disease. 
It is conceivable that the method could be used to demonstrate many other 
pathologic processes. Among these may be mentioned aneurism, arterio- 
venous communications, deep phlebitis, the state of the perforating branches 
of varicose veins and the demonstration of tumors. In fact, work has already 
been done in this clinic using the method for cerebral arteriography in cases 
of brain tumor. The future will decide the indications for use of the method 
in other conditions but if it is restricted to the obliterative arterial diseases 
alone, this should be of sufficient value to justify it. 


SUMMARY 


(1) A method of arteriography using sodium-monoiodo-methane sulpho- 
nate (methiodol) has been proposed. This substance in a 40 per cent. solu- 
tion is sufficiently radio-opaque to give good definition of the vessels of the 
leg. No local or general harmful effect from the intra-arterial injection of 
this substance has been noted in our cases. 

(2) The experience with animal experiments and with seven cases of 
obliterative arterial disease of the extremities is reported. 

(3) Illustrations are given of the accurate definition of the site and the 
amount of arterial obstruction in cases of obliterative vascular disease. 
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GANGRENE OF THE FINGER FOLLOWING DIGITAL NERVE 
BLOCK AN-ESTHESIA 


By Joun H. Gartockx, M.D. 
or New York, N. Y. 


FROM THE SECOND SURGICAL DIVISION OF THE NEW YORK HOSPITAL 


[DuRING the past two years I have seen four cases of such unusual interest 
and importance as to warrant recording them in surgical literature. These 
four patients presented almost identical histories, clinical course, treatment, 
and complications, thereby practically eliminating the element of chance in 
the occurrence of the unfortunate end-result in each instance. 

All text-books on general surgery and anesthesia and the special mono- 
graphs on the hand speak of the ease with which operations may be done on 
the distal half of the finger with the aid of digital nerve block anzsthesia. 
The usual description of this procedure includes proper sterilization of the 
finger and hand, the application of a tight tourniquet (catheter or rubber 
band) about the base of the finger and the injection of .5 per cent. or I per 
cent. freshly prepared novocaine solution on the lateral aspects of the finger 
just beyond the tourniquet so as to infiltrate the digital nerves and the tissues 
surrounding them. The reason given for the use of the tourniquet is that it 
prevents rapid absorption of the novocaine solution by lymphatics, thereby 
prolonging the period of anzsthesia which, under ordinary circumstances, 
varies from twenty minutes to one and one-half hours. Following comple- 
tion of the operation, the tourniquet is removed and sensation returns soon 
after. 

[ venture to say that this procedure is executed daily hundreds of times 
the world over. That it is not without danger and presents serious draw- 
backs as it is ordinarily carried out, is evidenced by the fact that each of the 
following four cases, twenty-four to forty-eight hours later, developed a dry 
gangrene of the finger distal to the point of injection of the novocaine, neces- 
sitating amputation. As far as | am able to determine, this complication 
has not been described before. 

CASE REPORTS 

Case I.—M. L., male, aged forty-three years, was referred by Dr. C. H. Fornell 
fifteen days after the receipt of an injury to the left thumb. On March 11, 1930, a piece 
of a needle from a sewing machine entered the left thumb, lodging in the nail bed at 
about the level of the lunula. On the following day, he consulted a physician who, after 
placing a rubber band tourniquet tightly about the base of the thumb and injecting novo- 
caine solution on the dorsum distal to this point, removed the needle. The tourniquet 
was removed after a half hour. Two days later, a bluish discoloration of the end of the 
thumb was first noted. This gradually became more pronounced until a bluish-black 
hue was noted. A definite line of demarcation developed at about the level of the 
interphalangeal joint. Three or four days later the patient began to experience 


severe pain. 
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When I saw the patient, he presented a well-defined dry gangrene of the left thumb 
with an irregular clear-cut line of demarcation at the level of the interphalangeal joint. 
(Fig. 1.) There was no sensation in the gangrenous area and needle puncture drew no 
blood. There was an area of marked hyperzsthesia just proximal to the line of demar- 
cation, but there was no evidence of infection. X-ray examination was negative, as 
were also urinalysis, blood sugar, and Wassermann. Partial amputation of the thumb 
was advised, but the patient persistently refused to have this done. A _ spontaneous 
amputation resulted by the end of August, 1930. Since then the patient has been well. 

Case II.—Miss J. P., aged twenty-nine years, was referred by Dr. M. L. Pinco eleven 
days after the original injury. On February 9, 1931, she accidentally stuck a pin into the 
right middle finger near the paronychial tissue on the outer side. On the following day, 
severe pain was experienced and she consulted a physician who stated that infection 
was present and advised incision. After placing a rubber-band tourniquet tightly about 
the base of the finger, he obtained digital nerve block anzsthesia with 1 per cent. novo- 
caine injected on both sides. A small incision was made and a drop or two of pus was 
obtained. The tourniquet was removed after fifteen minutes. On the following day it 






Posterior 





Anterwer 
Posterior Anterior 
Fic 1. Fic. 2 
Fic. 1 Sketch of condition found in Case I, showing the well-defined line of demarcation. ‘‘A”’ indi 
cates the approximate site of application of tourniquet 
Fic, 2.—Case II. The well-defined line of demarcation is indicated. ‘‘A’’ marks the site of application 


of tourniquet. 


was noted that the distal half of the finger was blue and cold. The color became pro- 
gressively darker during the next few days and the part was anesthetic. 

Examination eleven days after the injury showed a symmetrical dry gangrene of 
the right middle finger with a clear-cut line of demarcation about one-quarter of an inch 
distal to the proximal interphalangeal joint. (Fig. 2.) The gangrenous area was com- 
pletely anzsthetic and needle puncture drew no blood. All the laboratory examinations 
were negative. 

On February 21, 1931, the finger was amputated at the proximal interphalangeal 
joint. The wound was left wide open. Healing took place by granulation and was com- 
plete by March 28, 1931. She has remained well. 

Pathological examination of the amputated finger showed thrombosis of the digital 
vessels, The thrombi were apparently well organized. The nuclei of the connective 
tissue cells were very indistinct. (Fig. 3.) 

Case III.—W. K., aged twenty-nine years, was first seen two weeks after a splinter 
of wood entered the pulp of the right index finger at its tip. An anterior closed space 
infection apparently developed which was treated with wet dressings for two days, fol- 
lowed by incision without anesthesia at a hospital. As the pain was not relieved, the 
patient consulted a physician who, after placing a small catheter tightly about the base 
of the finger, obtained nerve block anesthesia with I per cent. novocaine solution by 


lateral injections. An incision was then made. The part was then soaked in warm 
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Epsom salts solution. On the following day the dorsum of the finger distal to the distal 
crease was blue, while the anterior aspect appeared dead white. By the fifth day the 
end of the finger was black and malodorous. 

Examination two weeks after the original injury showed a symmetrical gangrene 
at the end of the right index finger with gangrenous necrosis of the skin and subcu- 





Fic. 3.—Case II. Microscopical section of amputated finger taken transversely through the level 
of the nail base Section made after decalcification The organized thrombi in the digital blood 
vessels are visualized 
taneous tissues on the dorsum of the entire finger. (Fig. 4.) The line of demarcation 
anteriorly was at the distal flexion crease. The whole finger was exquisitely tender 
due to infection beneath the gangrenous skin on the dorsum. All laboratory examinations 
were negative. Partial amputation was advised and carried out through the centre of 
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Fic. 4. Fic. 5. 


Fic. 4.—-Appearance of finger on first examination in Case III. “A” indicates the site of 
application of tourniquet. “B" represents the area of gangrenous skin on the dorsum. ‘“‘C”’ represents 
the line of demarcation anteriorly at the level of the distal flexion crease. : ; 

Fic. 5§ Diagrammatic sketch of condition found in Case IV, showing the well-defined line of 
demarcation on all aspects of the thumb ““A”’ represents the exact site of application of the 
tourniquet 
the middle phalanx. The necrotic skin on the dorsum was excised. Healing took place 
by granulation without incident. The amputated finger was too necrotic for satisfactory 
microscopical section, 

Case IV.—L. L., aged twenty-two years, was seen in consultation with his physician 
on January 10, 1931. Four days before, a piece of needle accidentally entered the pulp 
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of the left thumb. The patient immediately went to his doctor who, after much difficulty, 
removed the foreign body. The operation apparently was performed under strict aseptic 
precautions. After skin sterilization, a small rubber catheter was placed snugly about 
the base of the thumb. Digital nerve block anesthesia was obtained by injecting freshly 


prepared 1 per cent. novocaine solution laterally. About 6 cubic centimetres of this 
solution were used before anesthesia was complete. The operation lasted a little over 
an hour. Upon removal of the tourniquet, bleeding was moderate. That night, the pain 


was very severe. On the following day, the end of the thumb was dark blue and 
anesthetic. 

Three days later examination showed a symmetrical dry gangrene of the end of 
the left thumb with a well-defined line of demarcation at the distal flexion crease. 
(Fig. 5.) There was no evidence of infection. General physical examination was 
negative. Urinalysis, blood examinations and X-ray were negative. Partial amputation 
was advised and was carried out by the attending physician. Healing took place without 
incident. Unfortunately, the amputated finger was not preserved. 


Discussion.—It is of interest to speculate as to the exact mechanism 
behind this unusual occurrence. Each patient was a young adult and _ pre- 
sented nothing abnormal on general examination. ‘There was no evidence 
of arterial disease and all laboratory studies were negative. It would seem, 
therefore, that the cause was a local one. When the first case was seen, it 
was thought that, possibly, the novocaine solution had been injected directly 
into the digital vessels, causing thrombosis. Subsequently, this was consid- 
ered highly improbable. In no instance was an occlusive dressing used after 
operation, nor was a carbolic salve applied. In each case, wet dressings of 
saline, boric or magnesium sulphate solution were used and these were not 
unusually hot. 

It will be remembered from the case reports that the attending physician 
placed a rubber-band or catheter tourniquet tightly about the base of the 
finger before injecting the anzsthetic solution. This would produce two 
effects, marked local slowing of the blood-stream and local pressure injury 
to all tissues included in the constricting effect of the tourniquet. I believe 
that the question of the sterility of the novocaine solution can be answered 
by the absence of subsequent infection at the site of injection. However, 
it is probable that the mechanical presence of the solution in the tissues just 
distal to the point of constriction of the tourniquet was an added factor in 
the development of the gangrene. Individual idiosyncrasy to novocaine might 
be considered as a possible etiological factor. However, three of the patients 
had had previous experiences with novocaine anesthesia, with no unusual or 
untoward effects. 

After consideration of all the facts, it would. seem reasonable to assume 
that the mechanism of production of the gangrene was as follows: The tight 
application of a thin tourniquet caused marked local slowing of the blood- 
stream and tissue injury included in its constricting effect. The latter caused 
injury to the endothelial lining of the digital vessels, thus favoring throm- 
bosis. The injection of a solution distal to this point constituted an addi- 
tional mechanical insult, further favoring thrombosis. That all the digital 


vessels were not involved in each instance is evidenced by the fact that, in 
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two cases, the gangrene was not symmetrical and presented an irregular line 
of demarcation. Microscopical section of one of the amputated fingers 
showed definite thrombosis of the digital arteries. 

| believe a real lesson is to be learned from these four cases. In the first 
place, it is distinctly hazardous to use a tourniquet of narrow calibre because 
the local tissue injury is more centralized. A broad application is safer. 
Secondly, for the usual incision and drainage, it is unnecessary to occlude 
the arterial supply by tightening the tourniquet as far as it can be pulled. 
The purpose of the tourniquet is to prevent rapid absorption of the anezs- 
thetic agent and not to obtain a bloodless field. If the latter is necessary, as 
in looking for foreign bodies, a properly applied Esmarch bandage is more 
effective and certainly safer. If these facts are remembered and if the neces- 
sary precautions are taken, the complication described in this communication 
should never occur. 


CONCLUSIONS 


(1) Four cases of gangrene of the finger following digital nerve block 
anzsthesia are described. 

(2) After careful consideration of all the available facts, the cause for 
this complication is undoubtedly a local one. 

(3) The essential factor is a thrombosis of the digital vessels produced 
by the tight application of a narrow tourniquet which causes local tissue 
injury and marked slowing of the blood-stream. An added factor may be 
the mechanical presence of the anzsthetic agent distal to the point of con- 
striction of the tourniquet. 

(4) The prevention of complications of a similar nature rests with the 
care with which a tourniquet is applied about the base of a finger. A tourni- 
quet of narrow calibre should be avoided and, for ordinary purposes, occlu- 
sion of the arterial supply is contra-indicated. 

(5) When a bloodless field is desired, a properly applied Esmarch band- 


age is more effective and safer. 
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TRANSACTIONS 


NEW YORK SURGICAL SOCIETY 


STATED MEETING HELD MAY 13, 1931 
ABDOMINAL HODGKIN’S DISEASE WITH INTESTINAL OBSTRUCTION 


Dr. ALFRED STILLMAN presented a woman, forty-three years of age, 
who had been suffering for five years with attacks of nausea, vomiting and 
distention ; at first apparently from injudicious eating, but gradually increas- 
ing in frequency. Two years ago she had an operation for hemorrhoids. 
Eight months before admission to Roosevelt Hospital she had been to St. 
Lukes. Here a Wassermann was I plus. She came to Roosevelt Hospital 
because for five days she had been unable to retain anything on her stomach. 
She has lost fifty pounds in weight in seven months. 

Physical Examination Showed peristaltic waves in lower abdomen. No 
masses could be felt nor the liver or spleen. Laboratory findings were: 
Hemoglobin, 84; red blood-cells, 4,600,000; white blood-cells, 4,900 with 
76 per cent. polymorphonuclears and 24 per cent. lymphocytes. Blood- 
pressure, 114/30. No free hydrochloric acid in gastric test meal. X-ray of 
chest was normal. X-ray of the intestines showed considerable dilatation of 
numerous coils of small bowel, suggesting an obstruction of the small bowel. 
Urine showed sugar twice and red blood-cells twice. 

At operation, November 13, 1930, a quantity of clear straw-colored fluid 
was aspirated from the abdominal cavity and this cultured later a staphylo- 
coccus albus. In the small intestinal wall, some few feet from the ileo-czcal 
valve, there were several small, whitish masses two to three centimetres in 
diameter and umbilicated. In the mesentery of these loops was a matted 
mass of glands very firm in consistency and discolored as by hemor- 
rhage. The small gut above was dilated and hypertrophied and that below 
was normal. 

One gland was removed for diagnosis. An enteroenterostomy was done 
between a loop above and one below the obstruction. This operation gave 
considerable relief but now, six months afterwards, she is again suffering 
from obstruction. She was presented because the retroperitoneal type of 
Hodgkin’s disease is rare, and obstruction also is not common. The patho- 
logic report was Hodgkin’s disease. 


CHOLECYSTENTEROSTOMY FOR OBSTRUCTIVE JAUNDICE 


Doctor STILLMAN presented a woman, forty-one years of age, who had 
been suffering from jaundice for five and one-half weeks. She was unable 
to keep anything on her stomach. The vomitus consisted of gastric contents 
and no bile. The stools were clay-colored and the urine dark. She com- 
plained only of occasional throbbing pain in her right side near the costal 
margin. She had lost some weight. The liver was not tender, was smooth, 
and its edge felt three inches below costal margin. Phthalein dye failed to 
show the outline of the gall-bladder and did not identify gall-stones. 

At operation, November 27, 1929, the common duct was found dilated 
but the gall-bladder contained no palpable stones. A probe passed into an 
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CHOLECYSTENTEROSTOMY FOR OBSTRUCTIVE JAUNDICE 


opening made in the common duct seemed to stop at the papilla of Vater. 
The duodenum was opened opposite the end of the probe, which was then 
lifted to bring the papilla better into view. The probe entered the duodenum 
but it was not certain that it did not make a new opening to do so. The 
cause of the obstruction was not determined so an anastomosis was made 
between the duodenum and gall-bladder, using the incised wound already 
made in the duodenum. 

Post-operatively, she was given calcium chloride for oozing. On Decem- 
ber 2, hemorrhage from the wound was alarming. Some sutures were 
removed and a bleeder located and ligated. Up to December 9 clots were 
removed from wound at dressings. December 16 the common-duct tube was 
removed. On the forty-third day bile stopped draining and the stools 
became brown. 

Since her discharge about every two weeks she has had pain in the gall- 
bladder region, chills and fever. Otherwise she feels well and her weight 
remains normal. The question in this case is whether a stone has been 
missed or is it a case of infection through the anastomosis ? 


Dr. Henry W. Cave remarked that patients often had chills, fever and 
pain in the right upper quadrant when a stone has been left behind or has 
re-formed, or there has been an infection by way of the anastomosis. A 
few years ago surgeons were divided as to which was the best procedure— 
cholecystduodenostomy or cholecystgastrostomy. In that connection, he dis- 
cussed a case in whom a choledochoenterostomy was done with a Murphy 
button. The patient made a satisfactory convalescence and had an excellent 
late result. He was a man sixty-eight years of age who, in August, 1927, 
had pain in the right upper quadrant accompanied by elevation of tempera- 
ture. He was admitted to the Roosevelt Hospital; after three days’ observa- 
tion the gall-bladder was removed. It contained a large stone. The wound 
was drained from the upper angle. He continued to drain and lost about 
seventy pounds in weight, apparently through the persistent biliary fistula. 
At the time of the operation the common bile-duct had been examined, but 
no stones found. One hundred nine days after the choledochoenterostomy he 
re-entered the hospital with clay-colored stools and a persistent biliary fistula. 
He was again operated upon and an attempt made to shunt this persistent 
fistula into the stomach. It was then thought there was an obstruction in the 
lower part of the common bile-duct. The common bile-duct proximal to this 
obstruction was markedly dilated. Adhesions were quite dense at the lower 
end of the common bile-duct, so that it was impossible to tell definitely 
whether a stone was present in the papilla of Vater. A Murphy button was 
first placed in the common bile-duct and anastomosed to the duodenum. This 
button was passed on the ninth day post-operative. The wound healed pri- 
marily. He was discharged after three weeks. He made a very uneventful 
recovery. Three months later he had gained fifty-eight pounds in weight. 
He has remained well since. The use of the Murphy button was advan- 
tageous particularly in this case, as it was a much quicker procedure than 
doing a suture operation. Some time had been wasted in trying to dissect 
out the original biliary fistulous tract and in a patient his age he was 
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not in too good a_ condition. \s far as Doctor Cave knew, this was 
the only instance where a Murphy button had heen used to do a 
choledochoduodenostomy. 


Dr. Freperrc W. Bancrorr said that in doing a cholecystgastrostomy 
the use of the Murphy button provides a most satisfactory means of doing 
anastomosis in those cases where it is advantageous in the first forty-eight 
hours to have a discharge of bile. In bleeding cases, also, it may prevent 
bleeding around the sutures. 


Dr. WINFIELD Scott SCHLEY referred to a case he had ten years ago at 
St. Lukes Hospital of a woman with marked obstructive jaundice in which 
exploration showed a small, hard pancreas. The duodenum was near and an 
anastomosis was made between the gall-bladder and the duodenum. ‘The 
anastomosis was quickly done using a small button with reinforced gut suture. 
She passed the button two years later after a sharp attack of pain in upper 
abdomen. Seven years later she was admitted to the emergency ward with 
an acute, gangrenous pancreatitis, from which she died. It is surprising 
that such a small, hard, contracted pancreas could (actively) function for 
such a length of time, and interesting that she should subsequently develop 
an acute pancreatitis, causing death. She was apparently in excellent health 
on her visits to the follow-up clinic during these intervening years. Jaundice 
had entirely cleared following her operation. 


Dr. Jonn DovuGtas called attention to the sedimentation time instead of 
the bleeding time in the blood in cases of obstructive jaundice. He said that a 
disadvantage in the use of the Murphy button was that it might fall into 
the gall-bladder and the patient subsequently have more pain because of this. 
This happened in one case of his and there was severe hemorrhage and the 
patient died as a result of a second operation.» While the Murphy button is 
expected to go into the stomach, it can fall back into the gall-bladder. Doctor 
Douglas had one case in which the patient had an abscess between the gall- 
bladder and the duodenum and came back with severe jaundice after 
cholecystectomy. It was subsequently necessary to do a lateral anastomosis 
by the suture method between the common duct and duodenum. If there is 
a large dilated duct there is no difficulty in making the anastomosis between 
the duodenum and the common duct. In regard to the question of dissecting 
out the sinus and inserting it into the stomach, one should never try to 
dissect the sinus beyond the liver margin, for if one tries to dissect it away 
from the edge of the liver one always gets into the sinus. 


Doctor STILLMAN rejoined that, so far as he knew, the sedimentation 
test was not used at the Roosevelt Hospital. The clotting and bleeding 
time of jaundice cases are taken and when these are prolonged calcium 
chloride is given. In the case under discussion anastomosis to the stomach 
seemed simpler because of the deep position of the duodenum. It was done 


by the ordinary suture method. In those cases where severe bleeding is 
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HEMANGIOMA OF THE ERECTOR SPINA MUSCLE 


feared the Murphy button may be useful. As to whether there is more 
chance of infection extending to the liver when the anastomosis is made in 
the stomach or the duodenum, the speaker thought there was little difference 
and anastomosed that viscus which was easiest to bring up. At the first 


operation there was no stone seen or felt. 
HEMANGIOMA OF THE ERECTOR SPINAE MUSCLE 


Dr. Enwarp D. TRUESDELL presented a woman, thirty years of age, who 
had suffered from backache for five years or more. The pain had been par- 
ticularly troublesome at night, tending to wear away during the day-time. 
Pain was situated in the middle and lower part of the back and was never 
associated with any other symptom. Upon inspection there was a slight 
prominence of the region just to the left of mid-line and below the twelfth 
rib. There was no discoloration of the skin; there was no tenderness and 
the swelling faded off into the surrounding tissues without a definite limit or 
circumscribing outline. An exploratory incision was made. Nothing was 
found in the subcutaneous fat. When the fascia covering the erector spinz 
muscle was incised, the underlying muscle immediately bulged into the 
incision, as though under considerable tension. The muscle was a_ pale 
brown in color, obviously pathologic, but did not have the appearance of a 
vascular tumor. The diseased portion of the muscle removed was about the 
size of a horse-chestnut. There has been no further backache, the patient 
using her back vigorously in the course of her usual duties. While the gross 
appearance of the specimen removed did not suggest the nature of the 
trouble the microscopic examination revealed the presence of a hemangioma. 

The subject of primary hemangiomas of striated muscles has been thor- 
oughly studied by Dr. John Staige Davis, who, in 1908, reported a series of 
six cases of his own and 147 cases derived from the literature up to that 
time. Again in 1930 Doctor Davis added eleven new personal cases, forty- 
eight cases appearing in the literature since his first article; the total being 
212 in all. He believes these tumors for the most part to be congenital in 
origin, but may be aggravated by trauma; also that the tumors are rarely 
multiple or malignant. He has found that pain is their chief symptom, this 
being present in five out of six of his first cases and nine out of eleven of 
his second series. The pain is apparently due to pressure upon the nerves 
or to involvement of the nerves in the tumor itself. Pain also is more likely 
to occur in the long narrow muscles. There may be some functional impair- 
ment of the muscles involved, while the tumors are not usually tender, nor 
need there be discoloration of the overlying skin. While injections, actual 
cautery, electrolysis, X-ray and radium may be employed, he believes that 
excision is the best treatment. The majority of the cases have occurred in 
the muscles of the face, neck and extremities, those of the trunk being much 
less common. 

Dr. SEWARD ErpMAN had not considered pain in connection with heman- 
gioma a significant feature until he had a case last winter with pain in the 
inner aspect of the thigh. Operation was done for lymphangioma. There 
was no blood in the cut specimen. The patient, a girl of nineteen, had great 
pain and tenderness over the swelling, which was two inches in diameter. 
It elevated but did not involve the skin. The mass lay deep in subcutaneous 
fat. After removing it en masse the gross appearance of a cut section resem- 
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bled the cellular arrangement in a rubber sponge. There was no blood in 
it, but only clear fluid and Doctor Erdman assumed it to be angioma. The 
mother insists on the prenatal origin of this “birth-mark” and recounts while 
pregnant with this child, she, the mother, was hit on the inner side of the 
thigh with a pear which caused a black and blue spot and believed at the 
time this would mark her child, and, sure enough, when the child was born 
a similarly situated mark was found. 


ANATOMIC TUBERCLE OF THE THUMB 


Dr. Guitrorp S$. DupLey presented a man, twenty-eight years of age, 
a pathologist. He has always been quite well and gives no past history of 
infection by or susceptibility to tuberculosis. It has been his custom to per- 
form autopsies with bare hands. 

On September 30, 1930, he inflicted an incised wound about one quarter 
of an inch in length upon the skin of the dorsal aspect of his left thumb at 
the level of the metacarpo-phalangeal articulation. This accident occurred 
while sectioning a lung extensively diseased by caseous tuberculosis. The 
wound bled freely, was washed at once with running water, later was bathed 
with alcohol, and the incident dismissed from his mind. Primary union took 
place, but by October 5, 1930, a slightly raised erythematous area about 
three-eighths of an inch in diameter had appeared at the site of the injury. 
By October 10, 1930, this papular lesion seemed fully formed and showed a 
very small, superficially ulcerated zone at its central point. An occasional 
droplet of serous fluid appeared from this ulcer but at no time was there 
any evidence of active secondary infection. There was no pain, no adenitis, 
and no systemic symptom. Early in November, 1930, the lesion was treated 
by two therapeutic exposures to the X-ray. Following the second treatment 
the area of redness increased slightly in size but, in a few days, returned to 
its original condition. 

On November 25, 1930, the lesion was excised under the pre-operative 
diagnosis of anatomic tubercle. This was performed under novocaine infil- 
tration anesthesia and, at the time, it was thought that the excision had been 
sufficiently wide to assure a complete cure. The skin edges were approxi- 
mated under moderate tension and primary union took place throughout 
except at the distal extremity of the scar. At this point there developed an 
indurated papule about one-eighth of an inch in diameter, and, as in the 
instance of the first lesion, superficially ulcerated at its central point. After 
more than two months’ unsuccessful treatment with the quartz mercury lamp, 
the second attempt at operative cure was undertaken. On March 1, 1931, 
under nitrous-oxide anesthesia, the recurrent tubercle was excised widely 
and the defect covered with a full-thickness skin graft taken from the 
upper arm. This procedure was successful and the region involved is now 
healed completely. 

Histologic examination of the first tubercle showed all the characteristics 
of an epithelioid tubercle without caseation. In addition, tubercle bacilli were 
found in a specially stained section. The second specimen also showed 
typical Langhans giant cells in an epithelioid tubercle without caseation. 
Tubercle bacilli were not found in this section. 

Doctor Dun ey also presented a second patient, a man, who is serving 
an interneship in a hospital. It has been and still is his custom to perform 
autopsies with bare hands. His past and family history are completely nega- 
tive for tuberculosis. In September, 1930, solely as a matter of interest, he 
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had a Mantoux test for tuberculosis performed. This was negative (1-10 
dilution ). 

Early in January, 1931, he inflicted an incised wound of slight extent 
upon the skin of the dorsal aspect of his left thumb at the level of the 
metacarpo-phalangeal articulation. This accident occurred while the hand 
was submerged in tuberculous pus within the thorax in an effort to remove 
the larynx. The wound bled freely, was washed at once with running water, 
and tincture of iodine applied. On the following day the wound was 
re-opened purposely, again allowed to bleed freely, and tincture of iodine 
repeated. Primary union took place, but within a week, a slightly raised 
erythematous area almost one-half inch in diameter had appeared at the site 
of the injury. The lesion was not painful unless traumatized, and there 
were not systemic symptoms. Three weeks after its appearance the papule 
was treated by one therapeutic exposure to the X-ray. Two days later two 
tender, palpably enlarged lymph-nodes were present in the left axilla and the 
papule superficially ulcerated at its central point. A second X-ray treatment, 
given one week following the first, seemed again to be followed by increased 
activity within the local lesion with further enlargement of the axillary nodes. 
There were no additional constitutional symptoms and X-ray of the chest 
showed no active or healed tuberculosis. After ten days’ rest in the country 
the axillary nodes subsided and the patient returned to the city for excision 
of the tubercle. 

This procedure was carried out under general anesthesia by Dr. Carl 
Burdick. A wide area of skin was removed and the defect covered with a 
full-thickness skin graft taken from the thigh. This graft is now eight weeks 
old and is attached firmly. There remains still a small crust on its ulnar side 
which is to be allowed to detach itself spontaneously. 

Histologic examination showed typical Langhans giant cells in an epithe- 
lioid tubercle without caseation. Tubercle bacilli were not demonstrated. 

These two cases were presented because of the comparative rarity of 
this manifestation of tuberculosis. It is a disease confined almost exclusively 
to pathologists, although butchers may develop a bovine type of tubercle. 
From the point of view of the pathologist, it is not so extremely uncommon. 
At Bellevue Hospital, where approximately 2,500 autopsies are performed 
annually (the second largest autopsy service in the world), the Director of 
Laboratories, Dr. Douglas Symmers, estimates that about twenty-five ana- 
tomic tubercles have occurred during the past fifteen years. In this period 
of time almost 250 internes, resident pathologists, etc., performed autopsies. 
Thus, as considered by occupation, the infection takes place in somewhat less 
than one in every ten individuals. The experience gained from these two 
cases would seem to indicate that the most satisfactory type of treatment is 
immediate wide excision, with skin grafting to cover the defect. 

Doctor Truesdell said that some twenty-five years ago tuberculous infec- 
tions of wounds of the feet were occasionally seen in children at St. Mary’s 
Hospital for Children. At this time it is probable that many more children 
ran barefooted than at present, and also that the bacillus of tuberculosis was 
more generally disseminated in the dirt of the street than now. The usual 
history was that there had first been some small cut or laceration of the sole 
of the foot, which had healed as usual but had soon reopened and continued 
to discharge. Upon incision of this area a localized tuberculous process was 
found to exist. It was not infrequent that following such a condition in the 
foot the femoral lymph-nodes became involved in a tuberculous infection. 


1113 








. 


ares 





NEW YORK SURGICAL SOCIETY 
CHRONIC OSTEOMYELITIS OF THE TIBIA 


Doctor DupLey presented a woman, twenty-eight years of age, who was 
admitted to the Second Surgical Division of Bellevue Hospital, April 30, 
1931, complaining of pain and swelling of the right leg. She stated that an 
enlargement in the region of the right ankle, which seemed to vary in size 
from time to time, was first noticed about eighteen months before but that 
not until twelve months later did she suffer from any pain. This pain was 
situated in the upper third of the leg and accompanying it there appeared a 
swelling in this region. Since then this swelling has extended progressively 
to involve practically the entire leg, and motion at the knee-joint has bec me 
restricted. Although pain was one of her complaints upon admission, this 
symptom has not been a prominent feature and is present only upon walking. 
She gave no history of chills or fever and to her knowledge has had no 
previous illness which would throw any light upon her present condition. 
She had been told that a blood test taken elsewhere about six months ago 
was reported to be negative. She has had but one pregnancy and this ter- 
minated spontaneously at two months. She has gained twenty pounds in 
weight during the past year. There is a diffuse enlargement of the entire 
right lower leg from the knee to the ankle, particularly marked in the upper 
half. Many superficial distended venules are seen within the skin on the 
anterior aspect of the lower half and slight cedema in the region of the 
ankle. Tenderness to pressure was only of moderate degree, but was more 
pronounced in the upper half of the leg. Profuse perspiration was present 
on the entire leg but not on other surfaces of the body. Upon palpation the 
swelling was of bony, hard consistency and apparently caused by involve- 
ment of the tibia. Extension of the leg at the knee-joint was restricted 
slightly. A few firm lymphatic glands were palpable in both inguinal regions. 
General physical examination showed a somewhat highly arched palate and 
slightly unequal pupils which reacted promptly to light and accommodation 
but no other stigmata of congenital lues. Temperature, pulse and respira- 
tion were normal. 

The laboratory reported 4,200,000 red blood-cells with 50 per cent. of 
hemoglobin and marked central achromia of the cells. White blood-cells 
were 10,000 with 74 per cent. of polymorphonuclears. Urinanalysis was 
normal (no Bence-Jones protein). The Wassermann reaction was four plus. 

The X-ray department reported chronic osteomyelitis of the entire shaft 
of the tibia with bony sclerosis and periosteal thickening extending to and 
involving the lower end of the corresponding femur. Radiographic exami- 
nations of the remaining long bones, the skull, and the thorax were negative. 
Since then discussion has centred about the probability of luetic osteo- 
periostitis and the decision to test the result of anti-luetic treatment has 
been reached. 

She is presented to the society because of the interest attached to the 
diagnosis. 

Dr. Leon T. LEWALp said that his impression was that this condition is 
not osteomyelitis, as he believed it lacked the classical signs, as far as the 
X-ray was concerned. Involvement of the lower end of the femur is not 
distinct in the X-ray film, but provided there is such involvement it might 
well be due to a secondary metastatic lesion. He recalled a similar case in 


a young woman in whom there was complete swelling of the leg from the 


knee down. It looked like osteomyelitis but lacked the characteristics of this 
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BACTERIAL SYNERGISM IN DISEASED PROCESSES 


disease in regard to pain and suppuration. Biopsy was performed by Dr. 


William B. Coley and there was some question as to the exact histologic 


picture. The pathologist said it was a secondary manifestation of a hyper 
nephroma. There were some changes which were similar to those in this 


case which might indicate malignancy. In Baltimore, they have worked out 
an elaborate chart by which they try to make a positive diagnosis of a given 
hone tumor. This case was submitted to Doctor Bloodgood’s clinic and they 
reported that it might be a metastatic lesion, but that in their experience 
secondary growths did not occur below the knee-joint or below the elbow, so 
the case was still left in doubt. Doctor LeWald said that in his experience 
secondary metastatic lesions have been seen below the knee and beyond 
the elbow. 


Dr. ALLEN ©. WuippLe asked why lues had been so_ generally 
ruled out in this case considering the positive Wassermann, early termina- 
tion of pregnancy, unequal pupils, lack of leucocytosis and sabre-shaped 
appearance of the bone. 


BACTERIAL SYNERGISM IN DISEASED PROCESSES 


Dr. FRANK L. MELENEY read a paper with the above title for which 


see page QOL. 


Dr. ALLEN ©. WHIPPLE expressed his appreciation of this work done by 
Doctor Meleney. .\side from the original character of the work itself the 
value of an investigation of this sort in the development of a bacteriologic 
research in the general surgical service is great. This is but one example of 
the help and benefit Doctor Meleney and Doctor Harvey and other workers 
in that laboratory have been to the Surgical Service of the Presbyterian Hos- 
pital. Aside from this individual piece of research, the beneficial effect of 
having men on the service who are familiar with both the bacteriologic and 
surgical applications becomes definite, as well as constant, in the study of 
wound healing and the efforts to improve primary healing in clean wounds, 
and in the technic of the operating room. Doctor Whipple particularly 
called attention to the work done in Doctor Meleney’s laboratory in regard to 
the sterilization of catgut and he trusted the Bureau of Standards would in 
future demand standardization in the sterilization of catgut, which has been 
very deficient in some of the catgut manufactured. 
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BRIEF COMMUNICATIONS 
HEAD OF FIBULA IN HIGH AMPUTATIONS OF LEG 


Tue remarks of Doctor Marks, in the ANNALS oF SuRGERY, May, 1931, 
vol. xciii, p. 1118, regarding the disposition of the head of the fibula in high 
amputations of the leg suggest the following practical points : 

The removal of the fibular head makes a smooth and conical shaped 
stump, prevents the secondary pain and disturbance caused by the bone end. 
It also permits the operator to resect the external popliteal nerve (and inject 
it with alcohol) at a higher level, thus obviating some of the chances of 
amputation neuroma and its sequences. 

Objections to the removal of the head of the fibula are: 

It involves more cutting and a more prolonged operation. 

In removing the head the operator may (a) cut into the knee-joint 
unknowingly, or (b) connect the amputation wound into the knee-joint by 
opening the bursa about the head of the bone and the interosseous membrane. 
This bursa may connect by a small passage or be a real accessory pocket of 
the knee-joint itself. 

Should the amputation be elective and aseptic no untoward result may 
follow. If the amputation is one of urgence, as many /righ amputations are, 
or if they concern infected tissues, or tissues devitalized which may slough 
or become infected, the fibula head had best be left in situ to guard against 
infection spreading into the knee-joint. I have seen several such unhappy 
infections and their sequences after removal of the head of the fibula in 
septic and potentially septic legs in civil practice and also in those encoun- 
tered a few years ago in France and Belgium. 

KELLOGG SPEED, M.D., 
Chicago, Illinois. 


THE PRODUCTION OF PEPTIC ULCER AFTER SECTION OF 
THE GASTRIC NERVE 

Tus study was made with the purpose of determining if sectioning the 
nerves to the stomach in any way modified the development of peptic ulcer 
produced by a standardized method. It seems reasonable to assume, from 
what has been written on the function of the vagus nerves and splanchnic 
nerves in relation to the physiological processes of the stomach, that these 
nerves might be significant in the development of ulcer, particularly since 
Durante* was able to produce superficial ulcers in rabbits by merely dividing 
these nerves. Carlson? stated that combined section of the vagus nerves 
and splanchnic nerves results practically in permanent hypotonus of the 
stomach except under conditions of prolonged starvation. Alvarez’ has 
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GASTRIC NERVE AND PEPTIC ULCER 


stated that the vagus nerves carry the stimuli which give rise to psychic 
secretion of gastric juice and that the splanchnic nerves have an inhibiting 
action serving to quiet the digestive tract, but that the action of these nerves 
on the stomach and bowel is generally transient. McCrea and McSwiney® 
have shown that the pylorus derives a portion of its nerve supply from a 
large branch of the vagus nerve which passes from the region of the cardia 
to the liver. C. H. Mayo‘ has expressed the belief that both duodenal and 
gastric ulcers are in all probability accompanied by pylorospasm; he has, 
therefore, divided this branch of the vagus nerve in cases in which it was 
evident that the trouble in the stomach was reflex. Hartzell* has shown that 
section of the vagus nerves definitely decreases the acidity of the gastric 
secretion. 

Mann and Williamson® described a method for experimental production 
of peptic ulcer. briefly, the method consists in severing the duodenum from 
the pylorus and turning in the end of the duodenum. The first part of 
the jejunum is sectioned and the distal of the two ends thus made is anas- 
tomosed end-to-end to the pylorus. The proximal of the two ends made by 
sectioning the jejunum is anastomosed side-to-side to the terminal portion 
of the ileum. By this arrangement all of the duodenal secretions, mixed 
with the bile and pancreatic juice, are drained far enough from the stomach 
to prevent regurgitation of the duodenal content into the pyloric region of 
the stomach. The jejunum, which has been placed in a position similar to 
that of the normal position of the duodenum, receives all of the gastric 
secretions, without any possibility of their being mixed with the secretions 
which are poured into the duodenum. Under such circumstances, the usual 
site for the formation of ulcer is on the dorsal wall of the jejunum laterally 
to the right of the long axis of the bowel, I centimetre or more distal to 
the anastomosis. 

Three series of experiments were performed in each of which three 
normal, healthy dogs were selected. All operations were performed under 
ether anzsthesia and with strictly aseptic technic. Intestinal clamps were not 
used. Following operation all the dogs received the usual mixed food and 
in addition milk and syrup. 

In the first series of experiments, which was the control for the investiga- 
tion, duodenal drainage was instituted surgically unmodified by any other 
procedure. In the second series, preliminary section of the splanchnic nerves 
was performed. This was done by completely stripping the adventitia from 
all the vessels in the ceeliac axis. After the animals had recovered and had 
regained any weight which initially they might have lost, duodenal drainage 
was instituted surgically. In the third series, the vagus nerves were sec- 
tioned in a preliminary operation. In order to be sure that the nerves were 
severed they were cut in the thorax. They were picked up on each side 
of the cesophagus, just above the diaphragm, and about one centimetre was 
excised from each. After the animal had recovered from this operation, 
duodenal drainage was instituted surgically. 
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Briefly, the results were the development of a typical peptic ulcer in each 
experiment, except in one in which the vagus nerves had been sectioned. 

Section of nerves to the stomach did not prevent the development of 
ulcer in that portion of the intestines which received the gastric content after 
measures had been taken to drain the duodenal secretion away from that 
region. 
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STRANGULATED EPIPLOIC APPENDIX SIMULATING 
APPENDICITIS 

Torsion of the epiploic appendix giving rise to acute abdominal symptoms 
may be easily confused with acute appendicitis. In more than 50 per cent. 
of the cases reviewed by Johansson, the diagnosis of acute appendicitis was 
made; in no case was the correct diagnosis made before operation. The 
case reported here is of interest because of the rarity of the condition, and 
because it is the result of true torsion, the meso-appendix being involved 
secondarily. 


A woman, aged thirty-three years, was admitted to hospital June 6, 1931, because 
of pain in the right lower quadrant of the abdomen. The pain had not been severe as a 
rule, and was relieved by rest in bed for a few hours. She had never had any acute 
attacks of abdominal pain associated with nausea or vomiting. She had been constipated 
and occasionally some pain in the right side was associated with defecation. A diagnosis 
of chronic recurrent appendicitis was made. 

June 9, 1931, the abdomen was explored. The uterus and adenexa were normal. 
The gall-bladder felt normal and did not contain stones. The appendix, however, was 
long and was attached to a tumor about two centimetres in diameter low in the pelvis. 
The tumor was the result of a twisted epiploic appendix of the sigmoid; circulation to it 
was completely cut off. The tumor was attached to the sigmoid by a thin pedicle about 
one and one-quarter centimetres long and was removed without difficulty. The appendix 
also was removed. 
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STRANGULATED EPIPLOIC APPENDICITIS 
a 
he appendix was 6 by 0.6 centimetres. The serosa was slightly injected, otherwise 
it did not show evidence of infection The tumor attached to the meso-appendix meas 
ured 2 by 1.8 centimetres. It was lobulated and multilocular, and contained clear fluid 
The diagnosis of a strangulated epiploic appendage was verified in the laboratories of 
The Mayo Clinic. Recovery was uneventful and the patient left the hospital on the 


twelfth post-operative day. 


Lesions arising in the epiploic appendix are generally considered due to 
some interference with the blood supply. Strangulation may take place 
slowly or suddenly and is usually associated with the formation of cysts. 
Klingenstein has noted that these cysts may become as large as about 5 centi- 
metres in diameter; they may not become infected, but there is frequently 
considerable inflammatory reaction, which results in adhesions to neighboring 


organs and acute abdominal symptoms may arise. 





Fi Strangulated epiploic appendage attached to the meso-appendix. 


Klingenstein, in 1924, reviewed from the literature fifty-three cases of 
which twenty were due to torsion and retained attachment to the colon, twelve 
were loose bodies within the peritoneal cavity and twenty were associated 
with hernia. The first two groups are of especial significance. 

The term epiploic appendix originated from Meckel. The appendages 
which consist of finger-like pouches of peritoneum containing varying 
amounts of fat are found along the whole of the large intestine except the 
rectum; they are more numerous in the transverse and pelvic colon. The 
various courts of the large intestine do not enter into their formation. Their 
number varies but Johansson quoted Robinson as having noted about 100. 

In the cases in which hernia is a complication the interference with circu- 
lation is easily understood. However, it is believed that in many of these 
cases torsion occurs within the hernial sac. The epiploic appendix may 
hecome distented with fluid. The cystic masses may become infected and 
give rise to symptoms simulating intestinal obstruction. Operation is usually 
performed for strangulated hernia and the true condition is discovered. 
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In the cases generally referred to under the term intra-abdominal torsion, 
it is not so easy to understand the interference with circulation. Payr has 
suggested that disproportion between the artery and vein is the cause. QOcca- 
sionally the epiploic appendix has been found twisted one or more times on 
its pedicle. Necrosis of its pedicle may occur and the appendix drops off, and 
remains a foreign body in the peritoneal cavity. There are twelve of these 
cases on record. These cases, however, are not of especial clinical interest; 
the condition is usually found during laparotomy for some other condition. 

Two other types of torsion may occur which are of more clinical signifi- 
cance. Gradual interference with the blood supply may result in a chronic 
inflammatory mass and this may become attached to the omentum or as in the 
case reported the appendix forms a potential means of mechanical intestinal 
obstruction. 

In still another type the epiploic appendix becomes distended with fluid 
but retains its attachment to the colon. Cystic masses about 5 centimetres in 
diameter have been reported as retaining their attachment to the colon by 
long pedicles. These may or may not become inflamed. Sometimes most 
acute abdominal symptoms may arise necessitating immediate operation. 

The diagnosis is extremely difficult. In none of the twenty cases of tor- 
sion necessitating immediate operation, reviewed by Johansson was the diag- 
nosis made pre-operatively. Appendicitis is the most common diagnosis. 


BEAN M. Pacmer, M.D., and 
J. KE. HarpMan, M.D., 
Youngstown, Ohio. 
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Cancer, 213. 

Joyce, Tuomas M.: Thyroid Surgery, 563. 

KEENE, Fioyp E.: Cancer of the Uterus, 
445. 
Kerr, Harry Hy Lanp: Surgical Treat- 
ment of Tuberculoma of Czecum, 612 
Kidney, Sarcoma of, 305; Wilm’s Mixed 
Tumor of, 139. 

Kuiinc, Davin H.: Aspiration of Joint 
Effusions, 380. 

Knee, Internal Derangements of, 397. 

Kostrn, Irwin I.: Staphylococcus Infec- 
tions of Nose, Lips and Face, 7. 

Koster, Harry: Diffuse Endothelioma of 
Bone, 111. 

KREISELMAN, JosEPH: Avertin Anzsthesia, 
from Anesthetist’s Standpoint, 885. 


L 


La Roguse, G. Paut: A Modification of 
Bevan’s Operation for Undescended 
Testicle, 311. 

Lee, Burton J.: Irradiation of Primary 
Operable Carcinoma of Breast, 118. 

Leg, Amputation of, Head of Fibula in 
High, 1116. 

LewaLp, Leon T.: Chronic Osteomyelitis 
of Tibia, 1114. 

Lewisoun, Ricwarp: Life-cycle of a Gas- 
tric Ulcer, 146; Post-operative Hzmor- 
rhage in Jaundice, 80. 

LirveNDAHL, RicuHarp A.: Tumors of Ex- 
trahepatic Bile-ducts, 61. 

Lipomas of the Hand, Deep, 260. 


Lips, Nose and Face, Staphylococcus In- 
fections of, 7. 

Liver, Abscess of the, 766; and Surgery, 
Function of, 55. 
Loops, Intestinal, Inflammatory Reaction 
of, Following Gastroenterostomy, 947. 
Lower, Wm. E.: Interparietal Hernias, 
1070. 

Lumbosacral Roots of Cord, Compression 
of, 327. 

Lunp, Frep B.: Paracelsus, 548. 

Lung Abscess, Packing and Empyema, 28. 

Lyte, Henry H. M.: Colonic Oil-ether 
Anesthesia, 751; Plastics for Bone 
Cavities, 131. 

Lymphatic, Filarial, Varix of Breast, 135. 

Lymph-nodes, Cervical, Tuberculosis of 
the, 539; and Axillary, 464. 
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MacFee, WILttAM F.: Filarial Lymphatic 
Varix of Breast, 135; Gastric Ulcers and 
Diaphragmatic Hernia, 517. 

Malar Bone and Upper Jaw, Fractures of, 
337: 

Mammary Carcinoma, Operable, 457. 

Mandible, Thyroid Tumor of, 437. 

MANN, FRANK C.: Peptic Ulcer after Sec- 
tion of Gastric Nerve, 1116; Preparing 
Pouches of the Fundus of the Stomach, 
953. 

Mason, J. Tate: Chronic Cholecystitis, 
786. 

MATHEWS, FRANK S.: Gastric Ulcers and 
Diaphragmatic Hernia, 517. 

Mayo, WititaAMm J.: Seventieth Birthday 
Anniversary of, 799; Surgery of the 
Large Intestine, 722. 

McCuure, Roy D.: Appendicitis, Chronic, 
203. 

McQurit_an, Artuur S.: Exophthalmic 
Goitre—Results Following Radiation 
Therapy and Surgery, 209; Recurrent 
Gastric Ulcer ; Gastroenterostomy ; 
Symptom-free Four and One-half Years, 
302; Supracondylar Fracture of Hu- 
merus, 392. 

Meckel’s Diverticulum, Perforated Peptic 
Ulcer of, 256. 

Megalocolon, Sympathectomy for, 670. 

Meteney, F. L.: Bacterial Synergism in 
Disease, 961; Work of, Approved, 1115. 

MENCKE, J. BERNARD: Intussusception of 
Ileum, 436. 
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Mesenteric Vascular Occlusion, 88. 

Meyer, JosepH L.: Mesenteric Vascular 
Occlusion, 88. 

Mitier, Ricwarp: Tuberculosis of the 
Cervical Lymph-nodes, 539. 

MoorHEaAD, JoHn J.: Delayed and Non- 
union in Fractures, 479. 

Morse, Piinn F.: Parathyroidism and 
Parathyroidectomy, 592. 

Mortality in Goitre Operations, 167. 

Morton, Joun J.: Angiospastic Syndromes 
in Extremities, 839; and Pearse, HeEr- 
MAN E.: The Similarity in Effect of Ex 
perimental -High Intestinal Obstruction 
and High Complete Intestinal Fistula, 
263. 

Mutter, Georce P.: Spinal Anzsthesia, 
738. 

Murphy Button in Cholecystenterostomy, 
ITI0. 

Murray, Cray Ray: Compressed Frac- 
ture Upper Dorsal Spine, 290; Delayed 
and Non-union of Fractures, 467; Late 
Removal of Scaphoid for Ununited 
Fracture, 292; Malunion Colles’ Frac- 
ture; Median Nerve Palsy; Tenosyno- 
vitis, 291; Osteitis Cystica Fibrosa of 
Astragalus and Xanthoma of Dorsum of 
Foot, 286; Volkman’s Ischemia Fol- 
lowing Supracondylar Fracture of Hu- 
merus, 288. 

Myeloma, Endothelial, of Fibula, 448; of 
Tibia, 447. 
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NAFFZIGER, Howarp C.: Exophthalmos af- 
ter Thyroidectomy, 582. 

Napier, CHARLES D.: Review of Brockman 
on Congenital Club Foot, 159. 

Narat, J. Z.: Brilliant Green as Anti- 
septic, 1007. 

Neck, Branchiogenic Adenoma of, 461. 

Neck of Femur, Abduction Treatment of 
Fractures of, 472. 

Nerve Block, Post, Digital Gangrene, 1103. 

Neuritis, Multiple, after Injection of 
Tetanus Antitoxin, 945. 

NeviaserR, Jutius S.: Bipartite Patella, 
150. 

New York Swureicat Soctrety, Transac- 
tions, February 11, 1931, 117; February 
25, 286; March 11, 2909; March 25, 447; 
April 8, 459; April 22; May 13, 1108. 


Noguchi, Biography of, by Gustay Eck- 
stein, Review of, 158. 

Nose, Lips and Face, Staphylococcus In- 
fections of, 7. 

Nupercaine and Procaine, Spinal Anzs- 
thesia with, 934. 
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Obstruction, Gastro-intestinal, 347; Intes- 
tinal, Abdominal Hodgkin's Disease, 
1108. 

Occlusions, Vascular. Differentiation of, 
321. 

OcusNER, ALTON: Acute Empeyma Thora- 
Cis, 25. 

O’Day, J. C.: Diverticulum Male Urinary 
Bladder, 1061. 

(Esophagus, Idiopathic Dilatation of, 801; 
and Stomach, Primary Carcinoma of, 
436; Tuberculosis of the, 794. 

Oil-ether Anesthesia, Colonic, 751. 

Orchiopexy for Undescended Testicle, 97. 

Orr, THomas G.: Sodium Chloride and 
the Small Intestine, 732; Treatment of 
Post-operative Gas Pains, 157. 

Osteitis Cystica Fibrosa of Astragalus, 286. 

Osteomyelitis, Acute, in an Infant, 442; 
of Vertebre, 142; Chronic, of Tibia, 
1114. 

OverHOLT, RicHarp H.: Spinal Anzs- 
thesia, 738. 

Owen, Hustey R.: Intrahepatic Calculus, 
043; Multiple Neuritis after Injection of 
Tetanus Antitoxin, 945; Primary Carci- 
noma of (£sophagus and Stomach, 436; 
Treatment of Undescended Testicle, 121. 
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Pack, Georce T.: Prophylactic Use of 
Breast Pump, 154. 

Pains, Treatment of Post-operative Gas, 
157. 

Pater, B. M.: Strangulated Epiploic Ap- 
pendage, 1118. 

Pancreatitis, Chronic, 1110. 

Paracelsus, 548. 

Parathyroidism and  Parathyroidectomy, 
592. 

Parsons, Wma. Barciay: Exophthalmic 
Goitre; Persisting Unilateral Exoph- 
thalmos; Section of Cervical Sympa- 
thetic, 2096; Retroperitoneal Fibroma, 
293; Tuberculosis of Peritoneum, Fif- 
teen-year Result, 2094. 


1126 


; 
' 
; 
' 


——— 


eee 














INDEX 


Patella, Bipartite, 150. 

Pearse, HERMAN E., with Morton, JoHN 
J.: The Similarity in Effect of Experi- 
mental High Obstruction and High 
Complete Intestinal Fistula, 263. 

Pearse, HerMan E.: Visualization of 
Arteries of Extremities, 1094. 

PEMBERTON, JoHN DeJ.: Results of Sple- 
nectomy, 755. 

Penis, Carcinoma of, 474. 

Peptic Ulcer of Meckel’s Diverticulum, 
Perforated, 256. 

Perforation, Acute, of Duodenal Ulcer, 
Late Results of Simple Suture in, 242. 

Peridigital Origin, Foot Infections of, 274. 

Peritoneum, Tuberculosis of: Fifteen-year 
Result, 294. 

PHEMISTER, DaAtias B.: 
bonate Gall-stones, 493. 
PHILADELPHIA ACADEMY OF SURGERY, 

Transactions of, 117, 436, 943. 

Puitirps, Haywarp S.: Duodenal Hernia, 
1088. 

Phrenicectomy, Bilateral, for Hiccough, 
128. 

PickHarpt, Otro C.: Bilateral Phrenicec- 
tomy for Hiccough, 128. 

Pitcuer, JAMES T.: Review of Moor- 


Calcium Car- 


head’s Traumatotherapy, 159; Review of 
Young and Waters’ Urological Ront- 
genology, 960. 

PitcHer, Lewis S.: Review of Noguchi, 
Edited by Gustav Eckstein, 158; Review 
of Collected Papers of Edwin Beer, 480. 

Pilonidal Sinus, The Origin of, 311. 

Plastics for Bone Cavities, 131. 

Pneumothorax Empyema, Post-operative, 
453. 

Potrer, EuGENE B.: Thydroidectomy, 568. 

Pregnant Uterus, Extirpating of, at Term, 
1066. 

PRIMROSE, ALEXANDER: Presidential Ad- 
dress, Study in Records, 481. 

Procaine and Nupercaine, Spinal Anzs- 
thesia with, 934. 

Pyloric Sphincter and Duodenal Ulcer, 818. 
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Rasinowitcu, I. M.: Blood Sugar in 
Biliary Infections, 354. 

Radius, Giant-cell Sarcoma of, 440. 

RANKIN, Frep W.: Total Colectomy, 677. 

Records, Study in (Primrose), 481. 


Rectum, Carcinoma of, 459; and Colon, 
Carcinoma of, 860. 

REICHERT, FREDERICK Leet: Compression 
of Lumbo-Sacral Roots of Cord, 327. 

Reidel’s Tumor, 562. 

REIMANN, STANLEY P.: 
Uterus, 381. 

Retroperitoneal Fibroma, 293. 

REWBRIDGE, ALLAN G.: Calcium Carbonate 
Gall-stones, 493. 

Rixrorp, EMMetT: Bacteriophage in Sur- 
gery of the Colon, 640. 

RopBins, FREDERICK R.: Acute Osteomy- 
elitis in an Infant, 442. 

Rosertson, Davin E.: Sympathectomy for 
Megalocolon, 670. 

RopMAN, J. STEWART: Diagnosis of Breast 
Diseases by X-ray, 443. 

Roeper, Ctype A.: A Modified Cholecysto- 
gastrostomy, 3II. 

Rupisit_, Jr., Hittyer: Calcium Carbo- 
nate Gall-stones, 493. 


Cancer of the 
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St. JoHNn, Forpyce B.: Carcinoma of the 
Stomach, 126. 

Sarcoma, Ewing’s, 111; Giant-cell, of 
Radius, 449; of Kidney, 305. 

SAUNDERS, Epwarp Watts: Diabetes in 
Relation to Surgery, 161; Spinal Anzs- 
thesia, 931. 

ScALONE, IGNAz1Io, La Chirurgia della in- 
nervazione periferica del simpatico, Re- 
view of, 959. 

Scaphoid, Late Removal of, for Ununited 
Fracture, 392. 

Scar Contractures, Relaxation of, 871. 

ScHLEY, WInFiELD Scott: Chronic Pan- 
creatitis, 1110. 

Scorr, W. J. Mere: Angiospastic Syn- 
dromes in Extremities, 830. 

ScrIMGER, Francis A. C.: Idiopathic Dila- 
tation of Gsophagus, 8or. 

SeEABoLD, PaAut S.: Diagnosis of Breast 
Diseases by X-ray, 443. 

SEMKEN, Georce H.: Mammary Carci- 
noma, Operable, 457. 

SHALLow, THomAs A.: Taylor’s Hemila- 
minectomy for Exploration, 123. 

SHAPIRO, Puivitr F.: Tumors of Extra- 
hepatic Bile-ducts, 61. 

Sigmoid Colon, Volvulus of, 1050. 

Sigmoid and Colon, hemangioma of, 828. 
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Sigmoid, Fistula of, 461. 

Sigmoiditis and Diverticulitis, 648. 

Sinus, The Origin of Pilonidal, 311. 
SmitH, Morris KeEtiocc: Carcinoma of 
Rectum, 459; Fistula of Sigmoid, 461. 
Sodium Chloride and the Small Intestine, 

732. 

Sorest, ANGELO L., Review of Scalone, La 
Chirurgia della innervazione periferica 
del simpatico, 959. 

Speep, Kettocc: Head of Fibula in High 
Amputation of Leg, 1116. 

Spina Bifida, 982. 

Spinal Anesthesia, 738, 809, 915, 931; with 
Nupercaine and Procaine, 934. 

Spine, Compressed Fracture of Upper 
Dorsal, 290. 

Splenectomy, 755. 

Staphylococcus Infections of Nose, Lips 
and Face, 7. 

Starr, FrepertcK N. G.: Resection of 
Czcum, 610. 

STEINKE, Cart R.: Goitre Retractor, 477; 
Strangulated Femoral Hernia of Fallo- 
pian Tube, 476. 

StetreN, DeWitt: Post-operative Pneu- 
mothorax Empyema, 453. 

Stewart Suture, Modified, 957. 

STILLMAN, ALFRED: Abdominal Hodgkin's 
Disease, Intestinal Obstruction, 1108; 
Cholycystenterostomy for Obstructive 
Jaundice, 1108; Obstructive Jaundice, 
ITI0. 

Stomach, Carcinoma of the, 126; and In- 
testines, Foreign Bodies in, 218; and 
(Esophagus, Primary Carcinoma of, 436; 
Preparing Pouches of the Fundus of the, 
953; Resection Following Previous Gas- 
troenterostomy, 233. 

Stone, Harvey B.: The Origin of Pilo- 
nidal Sinus, 311. 

Stookey, Byron: Taylor’s Hemilaminec- 
tomy for Exploration, 123. 

Strout, Gurn: Gastro-intestinal Obstruc- 
tion, 347. 

Strangulated Epiploic Appendage, 1118. 

Straus, Francis H.: Deep Lipomas of the 
Hand, 260. 

Surgery and Function of Liver, 55. 

Suture, Modified Stewart, 957. 

Sympathetic, Cervical, Section of Exoph- 
thalmic Goitre; Persisting Unilateral 
Exophthalmos, 296. 


Sympathectomy for Megalocolon, 670. 
Synergism, Bacterial, in Disease, 961. 
Syphilis of Breast, 303. 
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Taylor’s Hemilaminectomy for Explora- 
tion, 123. 

Testicle, A Modification of Bevan’s Opera- 
tion for Undescended, 311; Undescended, 
Orchiopexy for, 97. 

Tetanus Antitoxin, Multiple Neuritis after 
Injection of, 945. 

Thoracis, Acute Empyema, 25. 

Thumb, Anatomic Tubercle of, 1112. 

Thyroid Surgery, 563; Tumor of Mandible, 
437. 

Thyroidectomy, 568; Exophthalmos after, 
582. 

Thydroiditis Simplex, 562. 

Tibia, Chronic Osteomyelitis of, 1114; En- 
dothelial Myeloma of, 447. 

TrnKeER, Martin B.: Electro-surgery in 
Goitre and Cancer, 587. 

ToreEK, FrRANz: Orchiopexy for Unde- 
scended Testicle, 97; Tuberculosis of the 
(Esophagus, 794. 

Tourorr, ARTHUR S. W.: Calibrated Sur- 
gical Drains, 955; Evacuation of Deep- 
seated Abscesses, 477. 

Towne, Epwarp BaAncrortT: Compression 
of Lumbosacral Roots of Cord, 327. 

Traumatic Industrial Cancer, 213. 

Traumatotherapy, Edited by John J. Moor- 
head, Review of, 150. 

Trigeminal Nerve, Section Root Post, 1013. 

TRUESDELL, Epwarp E.: Hemangioma of 
Erector Spine Muscle, 1110; Backache, 
1111; Hernia of the Diaphragm, 528. 

Tubercle, Anatomic of Thumb, 1112. 

Tuberculosis of Cervical and Axillary 
Lymph-nodes, 464; of Cervical Llymph- 
nodes, 539; of the Csophagus, 794; of 
Peritoneum, Fifteen-year Operative Re- 
sult, 294. 

Tuberculoma of Czcum, Surgical Treat- 
ment of, 612. 

Tumor, Reidel’s, 562; Thyroid, of Mandi- 
ble, 437; Wilm’s, of Kidney, 139. 

Tumors of the Diaphragm, 524; of Extra- 
hepatic Bile-ducts, 61. 
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Ulcer, Gastric, Life-cycle of a, 146; Peptic, 
after Section of Gastric Nerve, 1116. 
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Ulcers, gastric, and Diaphragmatic Hernia, 
517; Gastric and Duodenal, Treatment 
of, 1044; Jejunal, Reconstructive Opera- 
tions for, 489. 

Ununited Fracture, Late Removal of Sca- 
phoid for, 292. 

Urinary Bladder, Male, Diverticulum, 1061. 

Urological R6ntgenology, Edited by Hugh 
A. Young and Charles A. Waters, Re- 
view of, 960. 

Uterus, Cancer of the, 381; Extirpating of 
Pregnant, at Term, 1066. 
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Van WAGENEN, W. P.: Section Root 
Post-trigeminal Nerve, 1013. 

Vascular Occlusions, Differentiation of, 
321; Mesenteric, 88. 

Ventral Hernia, Operation for Large, 117. 

Vertebrze, Acute Osteomyelitis of, 142. 

Volkman’s Ischemia Following Supra- 
condylar Fracture of Humerus, 288. 

Volvulus of Sigmoid Colon, roso. 

Von Haberer’s Technic for Radical Stom- 
ach Resection Following Previous Gas- 
troenterostomy, 233. 

Von Recklinghausen’s Disease, Infection, 
15. 
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WaALKLING, Apo_F: Penetrating Wounds 
of Abdomen, 1018. 

WaLtTeErRS, WALTMAN: Function of Liver 
and Surgery, 55. 

WarrEN, STAFFORD L.: Visualization of 
Arteries of Extremities, 1094. 

Waters, Cuartes A.: Urological R6nt- 
genology, Review of, 960. 

WATKINS, RALPH Martin: The Chang- 
ing Picture of Appendicitis in Adults, 
1097. 


Watter, Leonip: Colonic Oil-ether Anzs- 
thesia, 751. 

Weeks, Carnes: Volvulus of Sigmoid 
Colon, 1050. 

WErnTROB, Morris: Diffuse Endothelioma 
of Bone, 111. 

WERTENBAKER, W.: Extirpating Pregnant 
Uterus at Term, 1066. 

Wuippte, ALLAN O.: Work of F. L. 
Meleney, 1115. 

Wuite, CHarves S.: Avertin Anzsthesia, 
from Surgical Standpoint, 888. 

Wuite, WILLIAM CrAwrorpD: Late Results 
of Simple Suture in Acute Perforation 
of Duodenal Ulcer, 242; Wilm’s Mixed 
Tumor of Kidney, 139. 

WHITMAN, Roya: Abduction Treatment 
of Fractures of Neck of Femur, 472. 
WipenHorN, Hans: Avertin Anzsthesia, 

802. 
Wilm’s Mixed Tumor of Kidney, 139. 
Wounds, Penetrating, of Abdomen, 1018. 
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X-ray—Diagnosis of Breast Diseases, 443. 
Xanothoma of Dorsum of Foot, Osteitis 
Cystica Fibrosa of Astragalus, 286. 
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Younc, Hucu A.: Urological Ro6ntgen- 
ology, Review of, 960. 
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Z-type Incision in Relaxation of Scar Con- 
tractures, 871. 

ZADEK, IsaporE: Suturing the Bones of 
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GASTRON 











The Entire Soluble Constituents 
of the fresh gastric mucosa, including the pyloric 


The amino acids, colloidal proteins, known activated enzymes, associated | 
nitrogenous extractives, organic and inorganic cell principles—these are all | 
contained in Gastron. 

GASTRON is an aqueous-acid-glycerin extract, 0.25%. HCl. | 

' 
| 


It is significant of the degree in which Gastron, represents a: gastric- . 
gland concentrate that 1 c.c,.is capable of converting 200 grams of coagu- 
lated egg albumen under the official test; the high protein content is shown 
by the copious precipitate with strong alcohol, ammonium sulphate, etc. 


GAsTRON, the true stomach-gland extract, gland tissue juice of. constantly 
increasing repute in symptoms and disturbances with attribution of gastric 
deficiency. 


GASTRON “is agreeable and stomachic, 


Makers of original products d " 
suggested. by the progress of Fairchild Bros. & Foster 


science in medicine. New York 








Valentine’s Meat-Juice 


In Gastric and Intestinal Troubles, in 
Febrile Conditions, and before and after 
Surgical rations when the Stomach is 
Rejecting Food, Valentine’s Meat-Juice 
demonstrates its Ease of Assimilation and 
Power to Restore and Strengthen. 


In Hospital Practice 


P. McDonnell, M. B. Hon. Surgeon, Lowestoft 
and Norih Suffolk Hospital, powell, England: 
“We have found VALENTINE’s Meat-Juick invalu- 
able in cases of shock and collapse of men who have 





been blown upin pee ire hy mines and torpedoes. 


Some of the patients have severely wae. 
often for hours before admission here, and VaLEN- 
Tine’s Meat-Juice has been the only food they . 
could retain.” 

Dr. E. Duloroy, Physician Accoucher to the In- 
ternational Hospilal, Paris, France: “A young 
accouchée, in a v weak condition and ering 
from stomach trouble, could retain no food, but was 
able to assimilate VALENTINE’s Mzat-Jutce given at 
first in small doses. An improvement was quickly 
visible, the patient recovered her strength and is 
to-day in good health.” 

For sale by American and European Chemists and Druggists, 


VALENTINE’S MEAT-JUICE COMPANY 


Richmond, Virginia, U. S. A. 
K-452 ‘ , 


























AGAROL is the original 
mineral oil and agar-agar 
emulsion with phenol- 
phthalein. It softens the 
intestinal contents and 
gently stimulates 


AGAROL 








Before the Operation and After 


In preparation for the operation one tablespoonful of 
Agarol on retiring in place of the usual castor oil,- will 
insure against gastric upset. Again, a few days later when 
the patient begins to take nourishment Agarol in half 
doses is the logical eliminant because it stimulates peri. 
| stalsis without griping or pain. 


Agarol is palatable without artificial flavor- 
ing and easy to take. The usual dose in 
chronic constipation is a tablespoonful, re- 
duced as improvement takes place. 


A supply gladly sent for trial. 


for Constipation 


: | WILLIAM R. WARNER & CO., Inc. 113 West 18th St., New York City 








AN. IMPROVED BISMUTH INJECTION 


LOESER’S BISMUTH IN OIL 


An improved and superior suspension of Bismuth Salicylate .| Gm. 


in L c.e. 


AN EFFICIENT ANTISYPHILITIC 
A simple preparation’ which by pharmaceutical skill has been so 
improved as to render it more efficient in the hands of the physician. 
IT 1S PRACTICALLY PAINLESS 


12-1 c.c. ampoules... $2.00 100-1..c.c. ampoules $12.50 
30 c.c. Bottle. $1.50 100 «.c. Bottle. $ 3.50 
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| LOESER 
| 22 WEST 26th STREET 





LABORATORY 
NEW YORK, N. Y. 
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